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This  and  a  later  i)aiM'r  will  deal  with  the  comparative  pharnmcn- 
logical  action  of  a  number  of  [)hthaleins  and  their  derivatives.  It  ha- 
'M'cn  our  purpose  to  study  the  influence  of  substitution  in  variouj 
parts  of  the  molecule  upon  the  |)harmacological  and  physiological 
proi)erties  of  the  |)hthaleins,  more  es[)ecially  uix)n  their  excretion, 
reabsorption  and  purgative  action. 

.\side  from  thesi-  problems  of  theoretical  and  practical  interest,  we 
have  had  in  view  the  possible  attainment  of  a  therapeutic  end,  namely. 
to  find  a  serviceable  hypodermic  purgative.  We  must  defer  for  a 
later  paper  a  consideration  of  the  (juestion  of  how  far  and  in  what 
resjX'ct  changes  in  chemical  constitution  affect  phanuacolcgical  action 
in  this  series  of  drugs. 

Vamossy'  has  shown  that  i)hcnolphthaIein  is  a  mild  purgative,  but 
little  absorbable  from  the  digestive  tract,  and  iiuite  devoid  oftoxic 
action.  This  phthalein  has  Im'ti  us«'d  by  us  as  a  standard  in  our 
pharmacological  comparisons. 

The  compounds  that  we  have  compan'd  with  phenolphthalein  are 
phenoltetrachlorphthakin,  tetnibromphenoltetnichlorphthalein.  i)he- 
noltetrachlorphthalein  diacetate,  tetrabromphenoltetrachlorphthalein 
diacetate,  phenolphthalin.  ethylestcr  of  phenolphthalin,  ethylester  of 
tetrabroniphenolphthalin,tetrabromphenolphthalein,hydroxycarboxy- 
ethylester  of  phenolphthalein,  iluonjseein,  disodiuni  salt  of  tetraiodo- 
phenolphthalein.  [ihenolsulphonphthalein.  and  sulphonfluoreseein. 

We  hope  to  extend  this  list  and  to  includ<'  in  our  further  studies  one 
or  more  examples  of  the  phthalidincs,  phthalideinee  and  phthalidesand 
perhaps  other  compounds  not  far  removed  from  these  in  constitution. 

'  Therapie  dcr  ( 'lefjenwart .    .Jahrg..  xliii.  203,  190'i. 
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'I'hi'  til>t  tour  r(iiii|i(iuiicls  ill  tlir  alMi\i'  li>t  ur  ipuc  to  ihc  kiinliios 
(il  rnilr!->or  OnulortP  oi  ('<>rn>H  i  iiivciMly.  In  .\|inl,  IIKIS.  uc 
iTcrivcd  a  letter  from  liiiii  stating  lliat  lie  had  |Mi|iareil  a  nuinlierof 
|ilieii()l|ihtlialein  derivatives  and  iiii|iiiriiiK  if  we  would  !«■  iiiti  re-ted 
ill  them  from  a  iihariiiaeolopial  [Miint  of  view.  We  wish  to  express 
our  thanks  for  the  generosity  with  which  he  has  respoiuled  to  our 
repeated  denmii<ls  for  supplies  of  niateiial.  The  iihenolsillphon- 
jihthalein  used  hy  ns  was  kindly  |ire>ented  l>y  I'resident  Remseii,  while 
the  tetRibroinphenolphthaleiii.  its  liydroxycarhoxyethylester,  the  plie- 
nolphthiilin  and  its  derivatives  were  iireser.tnl  hy  Dr.  K.  A.  Slafrle. 
Prof.  8.  F.  Aeree  has  al.-o  been  of  service  in  ,~upiilyiii>;  inat<rial  for 
our  researches.  To  tlie>e  ^entlenieii  we  would  offer  our  thanks  for 
their  generous  assistance. 
Phenoltetrachlorphthalein. 

.     ^C•,H.()H 
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In  .-tudyiiif;  the  eonipounds  prepared  hy  Professor  <  )rndortt'  our 
chief  interest  has  centered  in  this  suh^tance.  Its  physical  and  chem- 
ical proi>erties  jiresent  such  similarities  to  tluw  of  ithenolphthaleiii 
that  one  is  surpri.-^ed  to  learn  that  there  are  certain  well-marked  phar- 
macological differences  between  them  Like  pheiiolphthaleiii  it  is  an 
odorless,  tasteless,  crystalline  compound,  in.soluhle  in  water,  and 
forming  deejily  colored,  hyiirolyzable  salts  with  alkalies.  Its  ioniza- 
tion constant  has  not  yet  Ix'en  determined,  hut  its  avidity  as  an  acid 
cannot  be  far  removed  from  tliat  of  pheiiolphthaleiii,  inasnuich  as 
solutions  of  its  .salts  (\a  or  K)  are  promptly  decolorized  on  the  addi- 
tion of  serum  or  by  contact  with  animal  tissues.  In  this  resjiect  its 
salt>  differ  in  no  way  from  those  of  pheiiolphthaleiii. 

The  two  conipouiid.s  have,'  on  the  whole,  a  very  similar  phariuaco- 
lojiical  action. 

MlrriiliirlT  and  Ulack.  .Vmer.  Cliem.  Jour.  xli.  ;i4!».  \'.W> 

' 'I'lic  pheiiolplitlialein  used  liy  us  was  iil>taiii{Hl  from  I  A  !■ .  Kalilhauui.  In 
ri'pard  to  the  pheTiiiltclrarlilc)rplithali;iTi  and  uthcr  conipciUJid-  of  Ori.dorH,  it  was 
slated   that  all  siiinplcs  sent  to  us  had   hefii   carefully  analyzwl  and   were  of   the 
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I.     HoTii   km:  no\-iiu(Itasi   whkn    M'Pi.iku  uk  ai.i.y 

Till'  clruK>  \vtrc  (liistcil  iiitd  till'  i(pii|iiiirliviil  mic  of  tlif  nihliit 
witliout  [ir(i(lii(iiitr  coiipstiiiti  (pi-  siyiis  of  irritation  duriti};  the  period 
ot  observation  of  twelve  lioiir^.  SiisiMii-iuiis  in  very  dilute  alcohol 
injected  Ix'neatli  the  skin  failed  to  cause  any  infiltration.  SujHTticml 
wounds  in  animals  when  treated  with  the  dru>:s  as  dusting  [>owders 
healed  readily  and  <iuickly. 

II.  THK  KRKK  SIBSTANCKS  IN  BOTH  (ASKS  AKK  NON-IRHITANT. 
\  KT  SdLlTIU.N.S  (IK  THKIK  AI.KALl  SALTS  .\PPLIKI)  SI  BCITANWH  Sl.'i 
A(  T   AS   IKKITANTS    LNLKSS  THKV   AKK   HKi'lLV    DII.ITKU 

This  results  fnjin  the  fact  that  such  salts,  forined  as  they  are  l>y 
neutralizing'  a  v(  ry  weak  acid  with  a  )X)\v(rful  hase,  are  strongly 
hydrolyzed  in  a((U(OUS  solution  and  hence  act  upon  the  tissues  like 
solutions  of  the  caustic  alkalies.  When  such  solutions*  are  injected 
in  large  anupunts  under  the  skin  oi  dogs  in  regions  where  the  connect- 
ive tissue  is  loose,  a  sterile  infiltration  with  necrosis  of  fatty  tis.<ue 
results,  therefore  after  a  few  trials  this  nietluxl  of  administration  was 
discarded.  It  aippean'd  t(p  us  that  solutions  of  the  disodiuni  salt  of 
tetnichlorphthalein  were  more  irritating  to  the  subcutaneous  tissu(-s 
of  dogs  than  were  those  of  the  corresponding  salt  of  phenolphthalein. 
Fleig^  has  prepan'd  a  salt  of  phenoljihthaloi-i  which  he  has  nanievl 
sodophtalyl  and  which  is  being  used  with  success,  according  to  his 
account,  as  a  hypodennic  purgative  in  sonic  of  the  clinics  of  Mont- 
pellier.  Fleig's  description  of  the  chemical  properties  and  methods 
of  preparation  of  his  sodophtalyl  are  so  meagre  that  no  definite  state- 
ment can  be  made  in  regard  to  its  constitution.  \\'e  surmise,  however, 
that  it  is  identical  with  the  disodiuni  salt  of  phenolphthalein  as  i)re- 
pared  by  Meyer  and  Mai-x.'  We  await  with  interest  further  clinical 
a(  counts  of  the  action  of  Fleig's  salt  when  administered  subcuta- 
neously,  for  we  fail  to  see  Iupw  jiain  and  local  irritation  can  be  absent 
after  its  use  in  thisway. 

•These  solutions  were  iiiailf  as  lu-iirly  isotonic  witli  lilood  as  |)Os.sible  by  the  help 
of  soiliuni  chloride. 

^  .\rrhives  Inteniat.  de  I'lianniirodyii.  ft  ile  'riicrapie,  xviii,  ■)-'. 
"  her   ■!.  deiitsch.  cheni.  ( ;espllsch  .  \li,  J44().  KMIS. 
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VHiiio.ssy,'  I'litiTlxTu,'  W.iilianlt.'  K:i«tlf,"  Flfij;."  Klincr,"  and 
Ciillfttc"  have  shown  that  this  stattMiiciit  i.-^  trui"  for  phciiolphthalcin, 
whili'  our  own  txixTiinints  provi'  that  it  holils  ai.so  for  its  tttnichlor 
dtrivativi'.  XcithiT  (Jru«  when  adniinistenMl  In-  mouth  is  absorU'd 
in  anv  hut  small  amounts  from  thi'  digestive  tmct,  so  that  their  toxic 
action  must  Ix'  di'tcTmincd  hy  sulxutani-ous  or  iiitmvcnous  admin- 
istration. Flcig  has  shown  that  considerahli'  amounts  of  phenol- 
phthalcin  in  the  form  of  its  sixlium  salt  luay  !)•■  injected  directly  into 
the  Mood  stream  of  an  animal  without  noticeaMe  injury.  We  have 
found  that  phenoltetrachlorphthalein  is  ccjually  innocuouswhcnadmin- 
isten'd  in  this  way. 

The  aqueous  solutions  of  the  disodium  salt  of  hoth  pheiiolphthah'in 
anil  its  tetrachlor  derivative,  wheth-r  intended  for  suhcutaiieous  or 
intravenous  injections,  were  always  prepared  as  follows:  An  excess" 
of  the  phthalein  was  sus|)ended  in  '.Mt  cc.  of  a  weak  solution  of  sodium 


I'hloride,  .sav 


10  cc.  of  2\  N'aOH  solution  were  added  and   the 


mixture  was  boiled  in  a  Hask  coimecte.l  with  a  reflux  condenser  for 
twenty  minutes,  then  freed  from  the  undissolved  phthalein  by  filtra- 
tion. In  the  case  of  phenolphthalein  this  f;ives  a  3. 02  per  cent  solu- 
tion of  the  8(xiiuin  salt  and  in  the  case  of  its  tetrachlor  derivative  the 
solution  contains  .'>  (more  accurately  4.99)  |)er  cent  of  the  sodium 
.salt.  Xeglectiiif;  hydrolytic  dissociation,  the  decree  of  which  could 
1h'  estimated  only  roufjhly.  solutions  thus  prepared  do  not  differ  much 
from  blood  s(!ruin  in  tonicity.  Carbonic  acid  must  not  be  allowed  to 
come  into  contact  with  thes<'  solutions.  Even  when  solutions  are 
protected  against  the  entrance  of  this  j^as,  precipitation  of  the  free 
phthaleins  soon  occurs  in  conseiiui'iice  of  the  loss  of  alkali  from  union 
with  the  silicates  of  the  containing  Hasks. 

■  Therapie  der  Gegenwart .    Jahrj?..  Ixiii,  l(t<).'. 
'  Therapie  der  Gegenwart.    Jahrg,  Ixiii, '.'O:!,  I'.tOJ. 
•  Die  Ilcilkunde,  vi.  212, 

'»  Bull.  No.  26,  p.  2:i,  Hygienic  Laboratory,  t'.  .S.  Public  Health  and  Marine  Ho»- 
[iltal  Service. 
"  IjOC.  cit. 

'■  Metiical  Record,  November  14,  l'.K)d 
"  .lour,  .\tner.  Med.  .\s80c  .  li.  No.  21,  p.  178;i. 
"  I  »f  the  tetrachlor  derivative  4  H  gram.<,  of  phenolphthalein .!  4  grants  were  taken. 
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Expenmeu,  I.  11  lit  OS  !),.^  wishing  12.1.-^  k^  rrc..,v..l  l.y  il..' 
sanlK^nous  vrin  (I.m'kI  an:csth.sia  with  .(KHini'i  h  ■ .  -f  h  -  F r  < ,  iit 
^nlutioi.  of  tl.r  .iiwHliun.  salt  of  ,4MH..lt<tni.blorphth.ii.m  (0.4  gni,,.). 
\Vitln,.t.-n.Minut...t  ha.l  fully  nt:ain..l  its  mnn- r  phiyfu'ness  an<i 
(•xliil)itf(i  ubsolutclv  no  untowiml  f^yinptoiiiP 

Tl.r  „h8..n-ations  .xt.iMl.a  ov.r  scvral  .lays  hut  rrval.-.l  i.othint: 
,M,)iv  than  the  (hita  .iriUxlir.!  in  the  followiim  tahlr;" 
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or  Doo. 

Pl-KOATION. 

UHVa  IN 
PTOOL. 

1/20.. 
21... 

nonnal 

—   no  fwCPH 
-  no  firres 

- 

22... 
23.. . 

24.. 

" 

4- 
-i- 

4- 

4- 

25.. 

" 

- 

— 

|S    (  RlNt.        GATEIT    ORINB. 


—  .:  -a 
C   _   - 


II   ! 

"  i  i 

Ihf  on.-    form    it  n\-r'  'hf  well  l.miwn  rml  r..l.ir  on 
mint  t*  hy.lniljjwl  l>y  boilin*  mil.  an  sri'l 
tr  rWM-lHUi  »itli  alWiili, 


the  addilHin  (Vf  >  free  alkali.  »hile  in  ll,e  ,....rid 
tiefore  it  will  give  the  c-iil 

Experiment  U.  11  27  OS.  .\  do^  w.-ighiiiK  14.0  kg.  which  had 
been  under  obstTvatioii.  on  a  ronstant  di.l,  for  two  weeks,  n'eeived 
into  the  saphenous  v.'iii,  under  kxal  ana-sthesia.  25  cc.  of  a  2i  per 
eent  solution  of  the  dis<Mliuin  salt  of  phe-ioitetrachlorphthalein  (O.b-o 
gram).  As  In^fore,  no  symptoms  of  any  kiiui  were  noticed.  The  results 
in  respect  to  jmrgativ.'  action  and  excretion  of  the  drug  in  the  f:eces 
and  urine  are  here  taliulatid: 


CONIHTIItN   < 
AMMAl. 

»              fi  H<.Ario\. 

i>Rrr.  IN 

DRUG   IN 

In  frp^  state. 

rBiNc. 

PATE. 

Ill  i-..njii«atpd 

form. 

+ 

+ 



_ _.__ 

11/28     .. 

normal 

+ 

29     . 

" 

-t- 

+ 

— 

"" 

30     . 

+ 

+ 

12/   1     .. 

** 

■> 

u 

no  fa'Cf- 

— 

— 

~      ■  ■  * 

■•  In  this  and  in  other  tahU-  of  .hi.  painr.  .1...  sign   +  in.licates  a  positive  reMilt, 
the  sign  -  indicates  a  iiegalive  revnli 


+ 
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Mucli  larger  ciu;iiititiis  wcri'  jrivcii.  likewise  intravenously  and  under 
liieal  ana'Sthesia  in  ex|)erinients  that  were  made  witli  another  purpose 
than  that  of  sludyinj;  tiie  toxicity  of  the  co/npourid,  yet  here  also  no 
untoward  efferts  were  observed.  Thus,  in  one  experiment,  a  dog 
■Aeii;hing(i  kji.  was  i;iven  oo  ee.  of  a  2 'A  pel- cent  solution  of  the  sodium 
salt  i>f  the  tetrachlor  derivative  m  this  way  without  showing;  any 
.-iirns  of  discomfort  during  the  four  houi-s  following  the  injection,  at 
which  time  t!ie  animal  was  killed. 

Many  animals  have  received  once  a  week,  lor  .a  number  of  weeks 
ill  succession,  without  showing  any  signs  of  ill  liralth,  suhcuti.ncous 
injections  of  solutions  o*"  tnis  and  certain  other  jihthaleins  made  by 
dissolving  them  in  olive  oil.  In  numerous  autopsies  we  have  never 
ob.-^ervcd  any  lesions  that  could  Ix'  referred  to  these  c-ompounds. 

Inasmuch  as  the  liver  is  the  organ  on  which  falls  almost  the  entire 
burden  of  excreting  these  substances,  we  have  thought  it  worth  while 
to  make  a  histological  exi'  'illation  of  this  org:in  in  the  case  of  a 
dog  that  had  bcv'ii  the  subject  of  numerous  experiments  throughout 
a  |)eri(Mi  of  three  nionths.  The  animiil  was  in  perlVct  <ondition  when 
it  was  killed.  In  the  course  of  three  months  it  hail  received  plithalein 
by  the  mouth  and  in  the  form  of  inii'ctioiis  as  follows: 

1.     Siibrutaneouf*  injertiorts: 

n.     0.4  grain    phcrKilictraclilcirDlillialcin.    (I.IHPJ    Kin    .•^itui.-  .siilphalp  in  JO 

cc.  iiiMitr.il  olive  nil 
h.     I). .'4  pram  iiiliri>ni|ilifMijlplilhali'iii  in  stxliuni  carhonaic  -nliilion. 
r.     I'lu'iiolphthuloiii  (Ml.")  grain  in  JO  oc.  olive  oit 

•  /.     .\celyl  cli'rivalivc  of  tptralironi[ih('iioltetrachlorplitli.ilein.  .^iOO  gr.  in    10 
cc.  olivr  oil. 
J.     lutrnrenou:*  injeiiinnx 

o  cc.  of  a  ii.'j  per  cnt  of  a  Milntion  of  ilu-  disoiiinni  -all  of  plifiiolplillialein 
ill  isotonic  saline  solution. 
'■'•.      A'htiiniHtrnlinii  hii  moiilh 

II.      1  gram  of  tlic  ili.soiliiiin  .lalt  lei  r.iioiloplit'iiolplitlKiliMii. 

Ii.      1  gram  of  plieiiolpliilialein. 

i\      I  gram  of  ilihy<lro\y  c-ter  of  tei  ral'roinplienoiphtlialt'm 

Pieces  of  the  li\-er  nf  this  dog  were  placed  in  Zeiikri'  s  fluid  and  sent 
to  the  I'atholojiical  Laboratory  "f  tin.-  I'liiversity  lin  examination. 
Sections  were  made  uhich  !>r.  Whipple  kindly  ex.amiind  for  us  The 
report  "iionnal"  was  returned,  a  histological  roiitiiiiiation  to  our 
cliiiiral  olisei\ation  that  was  most  welcome. 
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Ii,  corrolmraiKJii  of  the  result.-  just  dcsnil,.,!.  we  would  state  that 
1)1-  Wliipplf  also  examined  for  u>  all  of  the  al)doiMinal  and  thoraeic 
viscera  of  a  s.rond  doj;  that  had  iv.civd  four  iiij..etions,  at  intervals 
of  a  week,  of  the  tetrachlor  derivMtive  dissolved  in  oil,  the  total  quan- 
tity injected  Ininji  1.3  ^'iii.  .Ml  .a  the  orfians  w.mv  reported  as  nor- 
mal on  niacroscopieal  examination.  Under  the  ,nierosroi>e.  sections 
„f  the  liver  showed  a  slifiiil  exee-s  of  fat.  in  corresiiondenee  with  the 
high  state  of  nutrition  of  the  animal,  which  had  in.  leased  inweight 
during  the  time  of  the  experiment 

Our  observations,  therefore,  lea.l  us  to  eon.'lude  tliat  piieiioltetra- 
ciilorphthal.Mn  like  phen.)li)hthalein  it.self  is  a  .^uhstanee  of  veiy  low 
toxicity.  It  may  be  administered  either  by  the  mouth  or.  tor  a  time 
at  least,  in  the  form  of  MilKUiaiieous  inj.Ttions  without  fear  of 
untowsird  results. 


IV. 


KFFKCT   ON-    IU.u.M)-PHi:.ssritK    .\\I>    MTlnS    nV    UF.D   BLOOD   CELLS 


Inasmuch  as  we  were  obligr.l  to  make  intravenous  injections  in 
order  to  comi)are  the  toxicitv  of  the  two  •omiKUinds  (phenoltetra- 
chloiphthalein  and  phenolphtha'.-in',  .<e  have  thought  it  advisable  to 
studv  tiie  etTect  of  these  siit)stan.  .s  on  blood-|)ressure  and  on  coajiula- 
tion  time  and  also  to  .letermiiie  whether  they  cause  any  degree  of 
ha'inolvsis. 

(iood  proof  of  the  abseiire  ni  any  marked  luemolytic  iiower  was 
..btained  bv  collecting  the  blood  of  .logs  from  the  carotid  artery  within 
half  an  hour  after  th.'  intravenous  injection  of  large  <iuantities  of 
the  sodium  salt,  and  allowing  the  blo.xl  to  stand  upon  ice  until  th.- 
serum  separated  from  the  clot.    In  .■xix'rim.'nts  of  this  kind  a  clear, 
straw-colored  serum  was  obtaiiic  d  containing  no  dis.solved  haMiioglobm. 
Similarlv.  iK'gative  results  w.re  obtaine.l  in  test-tub.'  •■xperiment-^ 
in  which  red  corpus.'l.s  .if  .l.ig  s  blood  w.re  .suspeii.le.l  in  serum  of 
dog's  blo(Hi  t.)  whi.'h  .soluti.ms  ..f  th.'  so.lium  salts  ^approximately 
isotonic)  of  both  the  tetra.hloi  .l.rivativ.'  and  i)henolphthalein  weiv 
ad.led.    As  the  salts  of  tlies.'  ,N,mpoun.ls  undergo  hydrolytic  dissocia- 
tion, it  is  evi.lent  that  tli.'  .■IT.  .t  ..f  f.v.'  .'dkalL's  will  U-  obtaine.l  in 
cas.'  too  large  a  .luaiitity  ..f  ih.'  >alts  is  a.ld.'.l  t..  a  susp.'iisi.)n  ..f  .•..r- 
pusch's.     The  us.-  of  serum  a-  a   m.'dium  ..f  susjx'  .sioii   no  .hnibt 
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protected  the  rorpuseles  against  this  injurious  action,  but  it  also 
served  to  brin^  our  t.-sts  into  line  with  the  a.tual  .•linical  .ircumstances 
in  which  the  druK  was  us..,],  namely,  by  intravenous  or  subcutaneous 
injection. 

In  ourexr)erimentswei,rocee,l,.,ias  follows /JV.Mubic  centimeters  of 
the  solution  of  the  sodium  salts  of  the  two  phtlialciiis  were  added  sepa- 
ratdy  to  13cc.  of  serum fromdofiVbLKHi.  Wheuth.mixtureisshaken 
the  red  color  of  the  phthalein  salt  is  at  one-  discharjied  and  without 
precipitation  of  the  fre..  phthal.'ins.  Of  this  solution  in  serum  .", 
vc.  were  added  to  2  cc.  of  a  2  per  ...nt  suspension  of  dofi's  red  cor- 
puscles. Even  when  tulx's  thus  prepared  wen  kept  in  the  thermo- 
stat at  ;}7.o°  ('.  for  ei>;hteen  hours,  not  the  slightest  degree  of  Inemoly- 
sis  was  i.roduced.  The  action  of  lai-.r  quantifies  of  thes.^  phthaleins 
on  red  ••orpuscles  was  not  tested,  as  it  se<.me.i  certain  that  underno 
cin'umstances  wouhl  the  bloenl  ever  be  ..xf.osed  to  ry^n  this  concen- 
tration. It  was  also  .l.^iermined  that  neith.r  of  tlies,-  phthaleins  ' 
altered  the  coagulation  time  ,.f  the  bloo,!.  The  tests  relating  to  this 
point  were  made  with  Hoggs'  coagulometer. 

Kfffrt  o,i  hlaod-prrs.ure.     Th(   carotid  artery  of  a  .log  weighing  ♦! 
kg.  was  connected  with  a  mercury  mam)meter  iti  the  u.sual  way   and 
varying  ,|uantifies  of  .s.,iutions  of  th,.  disodium  salt  .,f  iihenolphthalein 
and  Its  tetrachlor  derivativ  were  inj.rtcd  into  the  .saphenous  vein 
Th.se  solutions  were  appn.ximat.'ly  isotonic  with  the  blofxl,  having 
iK-en  made  uj)  with  the  h.'lp  of  a  .iilute  salin..  .sohitin,,.    The  solution 
of  the  chlor  derivative  contained  .-,.2  (ht  cent  of  the  disodium  salt 
that  of  ,>henolphthaleiM  containe.l  .1.12  j.er  cent  of  the  .•orresponding 
di.'^odHim  salt.     Tiie  result    may  be   brieHv  summarized  as  follows- 
If  ;.  or  10  er.  „t  the  solution  of  either  salt  !«■  inject.,1  m;,  rnpidh/  into 
the  blood  stream,  a  sharp  fall  in  blood-pressur.'  will  result    varying 
in  <iegne  from  20  to  ."iO  mm.  of  mercury.    The  chlor  bodv  is  [.robably 
the  m„r,.  effective  of  the  two  in  causing  this  fall  „f  ,„vs.sure      The 
fall  of  pre.s.sure  is  <,f  a  Meeting  chara.-ter,  la.sting  i,.,t  more  than  ten 
se.'onds.  and  is  im.ne.liately  followed  by  a  return  to  the  normal  which 
IS  n.g.Mmc.i  m  l<.ss  than  a  minute.    .\f,er  rep,.ated  rapid  injections  the 
fall  after  each  inje.tion  is  still  w,ll  mark.Ml,  but  -m  th..  return    the 
ns..  .■ommues  to  a  point  alxiv  the  normal  an.i  th..  pns.sur..  is  main- 
'"'■"■il  for  son,.,  tin,.,  at  a  point  whirl,  li.s  20  mm.  higher  than  at  tl„. 


ACTION    or    SOMK    PHTHALKIVS    AND    THKIIl    DKIM  VATI VKS  239 

st.-irt.  Ktiually  rapid  injections  of  Ji  diluto  solution  of  sodium  hydroxide 
in  0.7,")  per  eent  sodium  chloride  solution  also  induce  a  fall  of pressure 
and  iiuick  return  to  the  normal,  hut  in  this  case  the  low  point  is 
never  more  than  25  mm.  helow  the  normal.  Slow  injections,  that 
IS,  those  in  which  two  minutes  ;irr  eonsamed  in  injecting  10  ec.  of 
the  solution  into  a  vein,  an  not  followed  l)y  a  fall  in  the  arterial 
pre.<^ure.  These  slow  injections  when  repeated  two  or  three  times 
have  the  same  ultimate  effect  on  the  pressure  as  the  rapid  injections, 
that  is  to  say,  they  induce  a  ri.se  of  the  arterial  pressure  of  from  l.j 
to  2,")  mm.  Ilg  which  persists  for  fifteen  minutes  after  the  last  injec- 
tion. In  conclusion,  we  may  say  that  the  arterial  pressure  is  only 
lowered  by  these  drugs  when  they  are  injected  into  the  hlood  current 
with  undue  raiiidity.  ami  even  in  that  case  the  fall  is  of  the  most 
transient  character  and,  further,  a  .slight  ri.se  of  arterial  pressure  is 
caused  by  the  jirc-eiice  of  large  (|uantities  of  the  dnig  in  the  va.scular 
system. 

It  is  fair  to  assume  that  when  the  dnigs  are  injected  subcutaneouslv 
as  in  experiments  presently  to  be  described,  no  depressant  action 
whatever  on  the  blood-i)ressure  will  be  produced. 

It  may  be  stated  in  this  connection  that  Tum.idiffe"  has  made 
ol),servations  upon  the  effect  of  the  administration  of  phenolphthalein 
upon  the  arterial  blood  i^icssure  with  the  sphygmomanometer  of 
Mosso.  He  believes  that  a  reduction  of  artt-rial  pressure  was  induced 
by  phenolphthalein  which  lasted  practically  until  the  purgative  effect 
of  the  dose  given  cea.sed.  but  this  reduction  could  not  have  been  of 
;tny  considerable  magnitude,  since  he  comments  as  follows  upon  the 
result  of  his  experiment:  "This  result  is  of  importance  in  that  it 
points  to  the  conclusion  that  purgen  (phenolphthalein)  will  not  ]w 
of  service  in  ca.ses  in  which  \\v  wish  t  )  obtain  the  secondary  depres- 
sant effect  of  a  purgative  upon  the  circulation;  yet,  nevertheless,  it 
wdl  probably  be  useful  precisely  in  tho.se  ca.ses  in  which  we  wish  to 
avoid  this  depressant  action.  Kspeeialy  is  it  advisable  to  do  this 
m  cases  of  morhua  cordis  mth  dilated  and  degenerate  heart.  In  such 
cases,  especially  if  associated  wHth  albumin  in  the  urine,  a  non- 
depre.ss:uit  and  non-irritating  purgative  is  a  des-ideratum." 
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\.      KXPKHIMKNTS    TO    DKTERMI.VK    WHETHER    PHKNOI.TKTKACHU.K- 
PHTH.VLEIN-     HAS     HACTERICIDAL    OR    ANTISKPTIC    PROPERTIES 

Owin-  to  th..  rapidity  with  wliicl.  n,.ii-i.ikrtc,i  wounds  l.ral  whn, 
t  i.y  aro  trcvat,.!  with  this  substanre,  an  effort  was  n.ado  to  ascertain 
If  .t  IS  ,,oss,ssed  of  ba<.t..ricidal  or  antisepti.'  (.rop.rties.    Gelatin  and 
agar  wore  prepared,  hut  before  sfrilization,  a  few  drops  of  oil  eon- 
tanung  phenoltetraehlorphthalein  was  added  to  each  tube  and  inti- 
mately mixed  l;y  sh^.king.      The  medium  was  slightlv  alkaline  and 
beeamc  red  on  this  aceount.    The  tubes  wre  sterilized  a.ul  eooied 
but  some  of  the  oil  was  found  floating  on  the  stirfa.e  of  the  slant  affr 
sohdiheat.on.    This  was  poured  off  and  the  tubes  were  re-terilized 
and  hnally  a   fair  culture  medium  was  obtained.     The  tubes  wre' 
mo-ulafd   with   13.  proteus  and  a  luxuriant  .growth  was  obtamed 
_    Bde    obtame,!  fro.n  the   gall-bladder  of  a    dog   whi,.h    had    been 
lojeeted  subeutaneo,..-|y  with  the  tetraehlori.hthalein,  contained  tlrs 
bo,ly  m  abun.iance.     A  tub,,  containing  such  l,ile  was  incubated  for 
twenty-fottr  hours  an,l  fron.  it  agar  tubes  w,.re  inoculated  and  plates 
poured.      .Numennis   colotues  developed   in   our  agar  plates   within 
twenty-tour  luiurs. 

Th.'se  exp..rinients  are  .sufficient  to  den.oDstrat..  that  this  substance 
po.sses.ses  little  or  no  antiseptic  or  bact.Ticidal  value. 

VI.      THE    IN-FLt;E.VCE    OK   THE   TKTli.VCHU.R    DERn.VTlVE    OV   THE    RATE 
OF   FLOW   OF    niLE   .V\D   PAXCRE.VTIC   jriCE 

Fleig"  has  ..ndeavored  to  show  that  phenolj.hthalein  causes  a  sli-dil 
.ncrease  in  the  fl,.w  of  bile,  of  pancreati.  juice,  and  of  the  sue^us 
entencus.  His  experiments  were  made  on  .logs  with  temporarv 
..•^tuhe,  and  extended  over  a  short  period  of  time  onlv,  two  hours 

Mngadowed   h.r  the  experin,e,,,s  on  the  rate  of  excretion  of  the 
^r>    at.     pancreatic   fluids.     Tunnidiffe-  intVrs  from  his  clinical 

h  .r  '''';■"'.  '^''^'^''•■'•'   ''"'t   "   ''-  '^PP-'-.tlv   „o   influenee  on 

!    w     Tn  ;•     ""  "^'"'"''^"-J  the  drug  ,„  purgativ  .  doses 

to  t«o  children  with  suiipie  catarrhal  jaundice.     The  motions  were 

Hay-colored  as  before,  thotigh  purgation  was  pro,luced.     Xumerous 

"  I'Or.  rit.,  p.  ;j.-,!). 
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in\istin;ators"    liavf  sIkiwii  that  tiif  variations  that  normally  occur 
ill  the  flow  of  hilc  arc  so  cousKlcniijIc  that  no  deductions  as  to  the 
inlluence  of  a  diui;  on  the  rate  of  secretion  <'an  be  drawn  from  a  few 
ex|)eriment.s  of  short  duration  cm  animals.     Althou^rh  fully  aware  of 
ttiis  fact,  we  have,  nevertheless  ma.li'  one  e.xperiinent  on  an  aiuesthe- 
tized  doj;  with  temporary  hstuia'  (liiliary  and  pancreatic)  in  order  to 
learn  whether  our  dru;;  has  any  immediate  etTect  on  the  rate  of  flow 
of  hile  or  of  paiirreatic  Juice.     It  u.,s  our  intention  to  investigate  I  he 
i|U(Stioii  more  carefully,  usin-  docs  with  permaTie- t  fistula-  in  case 
the   ri.-ults  ohtaineil   made  it   appear  pi  .hahle  thai   the  tetrachlor 
derivative  exert eil  a  marked  action  on  the  rate  of  How  of  these  fluids. 
In  an  experiment  which  lasted  for  nearly  three  hours  Xt  cc.  of  a  2,.") 
[)er  cent  s')lution  of  the  s(}diuiii  -alt  were  injected  intravenously  in 
three  portions.     Tiiis  consideralile  (|uantity  of  the  tetrachlor  deriva- 
tive had  no  niarkeii  influence  on  the  rate  of  flow  of  the  secretions 
studied.    The  variations  in  How  were  inconstant;  thus,  after  the  first 
injection  the  How  of  bile  rose  from  0.2  cc.  in  ten  minutes  to  0.4  cc, 
the  inert  ased  rate  Iqstinj;  for  thirtv  minutes.     Following  the  injection 
of  a  second  dose  of  the  drufr  the  biliary  How  returned  at  once  to  its 
former  rate  and  linally  fell  below  the  normal.     It  will  be  seen,  there- 
fore, that  uc  have  no  proof  that  our  substance  acts  as  a  cholagof^e. 
Tiiis  point  can  only  be  determined  with  certainty   by   exiieriinents 
of  Ion;:  duration  on  dogs  with  .a  iiermanent  fistula. 

In  the  .above  experiment  the  inti'icsting  fact  was  brought  to  light  that 
the  telrarhlur  ili'rirntive  i.t  exrretai  in  the  conjugated  form  in  the  bile 
heforr  it  jppairs  in  the  '-free"  stair.  Within  ten  minutes  after  thi' 
fii-st  injection  the  drug  was  excreted  in  the  Hrsr -named  combination, 
while  twenty  minutes  elapsed  before  it  could  be  detected  by  the 
addition  of  alkalies  ("free''  fornil. 


Vll.       I'l   liCATIVl',    ACTIOV    OF    PHi;\()LTKTKA(HI>()HI'HTHALKI.\ 

Helore  entering  into  a  de.-;cri|iiiiiii  of  ex|)eriments  under  this  head, 
it  is  necessary  to  outline  biietly  (Jiir  method  of  treating  dogs,  and  to 
deline  what  constitutes  purgation  .as  the  term  is  here  used.     In  our 

",S-.>  K.  .St.iilplmat.ii,  Tlierapeut.  M  )iKitsh,.fi,..   18!)2.  pp.  ,->12  and  ,->(V_>:  K.  VUC. 
■Mul  A.  \\    liiilcli.  .loiini.  Exp.  Mr,l..  ii.  I'l.  inr  a  di.scii.s.sion  of  this  point. 
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f.rs    ..x,,..n,n,.nts  i„  this  (..Id,  whirl,  ^u■  ,nadr  in  April,  ims   we  u^,,! 
nl.hits    but  |,r,.hi.„nary  ..xpcri.),r..t.s  with  a  .nnnhcr  of  nui-ativ,.. 
l-th  salu,..  a,Hl  v,..,.,al,l,.,  1,.,|  „..  to  diseanl  this  afin.al  as  un.ati.- 
lactory  aiul  tint  rust  worthy  in  nsporulinf;  to  this  ••lass  of  .InL^s     Thr 
.  <«  o„  tlu.  other  han,l,  while  responding  less  readilv  to  the  plahah.in. 
than  n,a,,.,s  nevertheless  well  adapted  to  a  researeh  sueh  as  ours 
Healthy   l.nehes  of  tnediu.n  size   were  seleete,!,   plaeed  i„  s,.parat,. 
.■M,..s  a..d  fed  w,th  known  amounts  of  „,eat.  with  an  o.^easional  allow- 
■•UH--  of  .■orn  bread,  and  n  eeived  wat.T  ad  HhUnm.     \o  experitnent. 
^vith  do.s  were  undertaken  until  the  f.rees  beea.ne  well  f„nned   elav- 
-lored    .Iry  and  friable.      Daily  examinations  were  n,a,le  into  the'se 
par  .eulars  at  a  stated  hour  and  eaeh  ani.nal  was  led  about  in  the  oj.en 
••a.'h  day  for  a  stated  ti,.,e.     Durin.  the   tin.e  when  the  do^s  were 
under  treatment  with  the  ,lru.  the  rules  in  respeet  to  food  and  exer- 
.-.se  were  kept  m  foree,  atul  the-  fares  we.v  eollected  .lailv,  wc.hd.ed 
exanuned  ,n  regard  to  eolo.  an,i  eonsistenee,  and  testo.l  for  the  pros: 
'^nee  otthe  .  ru,.      „•;...  rt, /,,,,.  /,„;  ,han„,l  from  the  rla,j-roLal 
dn,  andfnahle  a„uUU,n,  nf  (k,  fnrr  period  to  a  l,ro,cn  or  hhyk    „un.l 
hon,o,eneous.    slirk;,   or  „a,.h,  consistence  icc  considered  that  our  dm, 
>"''    acted  a.  a  Insotire.     On.  of  the  best  eriteria  for  the  estitnatio,, 
ol  the  hrst  ons,.t  of  purgation  in  the  <lo,r  is  the  disappearan....  of  the 
gra,n,Iar  and  fnable  state  of  the  fa.es  and  the  app<.araneo  of  hotno- 
fr.'i.eous,   a^^'lomerated,    „,oist   and  stieky  stools.     With  an  increase 
...    he  put-atne  aetion  a  more  mushy  eondition  of  the  fares  results 
and  this  tnay  .>ve  plaee  to  the  watery  stools  of  d,arrh,ea,  a  eondition 
M  was  on  y  very  u.fn.quently  obsc^rve.i   in  „ur  exr.eriment-      In 
a  Imstatiees  of  exa.ninationof  the  urine  only  sa.nple.  obtained  with 
ttie  eatheter  Were  u.sed. 

^\-l.>'..  phe,K,ltetraehlor,,hthalein  is  jjiven  to  do,s  bv  tnouth  in 
doses  o,  1  ,ra,n,  it  nuluees,  in  everv  mstanee,  a  ,n,ld  purgative  aetion, 
^^h..  h  eotuu.ues  for  two,  and  soineiinies  for  three  davs  Tlie  feces 
are  not  co,ded  more  frcnuenth,  hut  l.conie  darker  colored  and  softer  m 
cons>st,ne!,.  ">nl  contain  the  drug  in  large  a,nounts.  Phenolphthalein 
K.ven  m  equal  do.ses  aets  in  the  sat.e  manner,  at  l,.ast  in  so  far  as  i,s 
l"•l.av,orasapur.at^eiseonee^ned.-  With  thi- method  of  .-.dminis' 
'»  Vanin.s.sy  has  .stated  that  phonolphth.ilvn,  will  not  Min-c  .1,,,..  ,.v„n     i 

■n  .loses  or  five  a,„i ..  ,..,„,.  „.L  inv.o.ato.  JZiwt;^^":'::::^ 
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Inition  the  rlilor  ilcriviilivc  is  iicwr  rxcrctcd  in  tlio  uiini  .  cithrr  as 
such  or  in  the  lorni  of  a  (■oiiiiii;at('(i  ilcrivativo,  while  phenolphthalein 
iiiidcr  tiic  same  i-oiulitions  is  ^'cncnilly  to  be  detected  in  this  secretion. 

(^ne  of  us  (R.)  tooi<  0,4  kih.  of  the  tetraclilor  derivative  and  found 
that  this  ([uantity  caused  the  appearance  of  large,  unformed,  soft 
and  pul[)y  stools  at  the  expiration  of  twelve  hours.  This  result  was 
obtained  without  jiain  or  di.-^conifort  of  any  kind  and  was  not  fol- 
lowed by  constipation. 

Similar  re.^ilts  were  obtained  witii  this  druK  in  trials  made  in  medi- 
cal practice  durinf;  the  jjast  sumnirr.  but  the  data  thus  obtained  will 
be  given  later  in  a  sejjarate  paper. 

The  experiments  thus  far  made  show,  therefore,  that  phenoltetm- 
dilorphthalein  is  no  less  efficient  as  a  purgative  when  administered 
by  mouth  than  phenolphthalein  itself,  and  that  it  has  the  added  advan- 
tage of  not  i)eing  excreted  bv  thr  kidnevs. 


VIII.       O.V   THi:    KFKIC.VCY   OK  PII  i:\(  )LTKTR.\CHLORPHTH.\LEI.\    .\.S    .V 
HYPODKRMI.-    PrUG.\TIVl: 

It  will  readily  be  granted  fliMt  i)ractieal  medicine  stands  in  need 
of  an  etficieiit  hyixxlermic  purgative,  one  wiiich  will  produce  the 
d-sind  i-e.'^ults  without  inducing  lucal  irritation  at  thi.  point  of  injec- 
tion or  Miidesirajjle  concomitant  actions  elsewhere  in  the  organism. 
The  worker  in  the  laboratory  has  at  his  disposal  a  number  of  gluco- 
sides.  alkaloids  and  .saliiu-s  whi.Ji  will  act  promptly  when  adminis- 
tered to  animals  in  this  way,  but  their  untoward  effects  are  such  as  to 
make  their  use  in  practical  medii'ine  impossible.  Xevertheless.  two 
alkaloids  are  now  being  used  to  a  limited  extent  in  medical  jjractice, 
nam'  ly.  eseriiie-'  (physostigiiiiiiei  and  apocodeine-.    The  first  named 

wnlfr;/  .stools  from  doRs  iiflcr  adiniiiistiTinir  thi.s  laxative.  IT>  have  assujned  that  a 
laxative  action  is  exerted  when  the  stools  rhamjc  from  the  hard  friable  condition  which 
IS  normal  for  ilixjs  to  the  moist,  hmoqniinus  and  softer  state  described  above.  This 
state  is  compatilile  with  formed  stool.s,  'hough  in  the  majority  of  the  cases  treated 
Willi  the  tetrachlor.  ileriv,    ive.  the  .stools  were  mushy  and  poorly  formed. 

■'  \oM  Xoordeii:  Berl.  klin.  Wochn..  p.  10.-.7,  1901.  Packard:  Phila.  Me<i.  .lour.. 
May  Jt.  1902.  Paiikow:  Zeiitrall).  f.  (iyn.,  June.  1<K)4.  (VaiK:  -Vmer.  Jour.  Obstet- 
rics. .\pril,  1904.  .Vmer.  Jour.  Ohstftrics,  .'^eptem'jer,  1904.  .\>w  York  Med. 
Jour.,  l.wxi,  027.  1905.     Jewett    lirooklyu  Med.  Jour.,  xix,  42. 

"  liaviart  et  Hertin:  Echo  du  Nord,  December,  liH)2;  cited    from   (;.   Giraud 
Thrse  de  l.yon,  190:i.     Heinze:  Psychiiilrisch  N'eurologische  Wochenschrift,  v,  297. 
llixon;  Brit.  Med.  Journ..  ii.  1214,  1',MI2. 
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"    thr.-r  ,s  a  powerful  alkaloi.l  ^^  hid,  ,nu.t  I,..  us,.,|  ju.li.iouslv  an,l  is 

-I  MTV, ...  ,„  uv,.,vonun(:  ty,„,,a,utis.  in  wanlu,.  „tr  tUvvnU-nvd  int.vs- 

|'.al  pan.,s,  or  u,  .i.alin,  w„l,  ,1,,.  cl.tina,..  ....  of  inu.tinal  atonv 

that  .o„„.f ,.,.  .  follow  parturitio,,:  the  s^.-or,,!  ,s  of  ^vicior  applirahilit; 
;v.th   f,nv,.r   .,„,owani    effocts,    In.t    arconli,,,    ,o    the    statistics   of 
H.in...,  ,t  ..an„ot  he  n.ji,.,!  upon  in  mor.  than  17  p,.,-  ,.„nt  of  the  ,....,., 

.n  h,  sp.tal.  lor  th.  in.anr,  lor  .pil.ptics  an,i  M,].  ,„i„,l,,i.  o,.,.asions 
'■-l.o'n  ly  anso  whrn  a  hypodrr.nir  purp,t,v,.  is  n.r.l,..].     Tl„.  „..,. 
-"ks  of  such  institutions  contain  nu„„.n.us  a,.,.„„„ts  of  patients  who 
.  Ins.;  to  take  dru.s  by  n,outh  and  who  offer  ,es,>,anee  to  the  adn.in- 
>tn„on  ot  ene.nata  ,or  the  relief  „f  obstinate  eonst.pation.    In  condi- 
tions of  the  d.uest.ve  tract  when  ad,„inistratio„  l.v  n,outh  is  i„,prac- 
"•''"•  ".  c„„.atos..  states,  in  eases  where  toien.,...  has  been  estab- 
h^i.cd  .0  pygat.ves  given  by  ,„outh,  and  ..speeiallv  in  the  field  of 
^'1"  -n„,al  surgery  a  hypodennic  purgative  w,tl,  a  i„.olon.ed  action 
a-Hl  devo.d  o.  any  n,arke,l  infiuenee  on  other  or.ans  ,han,!,e  lower 
I'owel  IS  gi-eatly  needed. 

Wc  have  aheady  alluded  to  the  fact  that  M,  C.  n,,ij,=3  ,,.,  i„„.^_ 
'.>.<-(l    ...to  n,ed,ea]  practice  as  a  hypodenn.e    pu,-gative  a  solul,le 
'^"vafve  ot   i.henolphthalein   which   he   has   ealle,l  "sodophtalvl  " 
He  says  that  th,s  salt  has  been  used  hypodenn.eaiiy  in  doses  of"()o 
to  (M  gm.  w,th  SUCC..SS  in  the  „,edical  and  gvnecologieal  clinics  of 
•ontpelher.      If  3  per  cent=<  solutions,  n,ade  up  w„h  .sodiun,  chlori 
'.    "■  '-'«";-v.th  the  blood    are  u..ed  for  the.e  in.ie,.tions,  as  n,uch 
1^1  cc.  o    Hu,d  nu.st  be  injected  in  ord..-  to  attain  the  upper  do.se 
o    0.4  cc.      n  case  the  solutions  .-re  weaker  tnan  ,  ,,er  cel.t.  corn- 
.W'oruhngly  larger  quantities  of  flui,l  n,ust  be  injected.    This  in  itself 
■s  no  objection  to  the  clinical  use  of  this  drug,'    I„  ease  the,-e  is' no 
nn  .  t,on  n,  cor,seq,aenc,.  of  hydrolysis  of  the  ■■.s.dophtalvl,"  a  poin, 

o      h..h  we  have  already  alluded,  this  con.pound  ,„ay  i„d l,ee, 

the  ex{)ectations  of  ,ts  inventor. 

Several  n,onths  before  the  appearance  of  Fie,,/,  article  we  n.a.le 

-Xi-nn,ents  on  the  behavior  of  phenolphthalein  a,ui  of  ,ts  tc.-achlor 

.  -nvat.ve  when  used  as  a  hypodennic  purgative,     Fo,.  „„..  ,,J^. 

a  .-earch  was.nade  for  a  neutral  and  non-irritating  ,.ohvnt   whi,.h 

"  FlciV,  luc,  pit.  p.  ;itii. 

"l--l..it,  ,l,i,l.,  ,,.  .;n. 
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woiilil  i.-ikc  up  tlii'.-r  suhstiiiii  rs  in  ^ufliciciil  aiiiiiuiit  for  use  in  aub- 
c'Utiiliroiis  ;i(iliiiiiisl|-;ilion.  We  haxr  a.<  yet  t'oiliul  no  hcttcr  lion- 
ii'ritatinj:  solvent  than  olivr  oil  whicli  lias  liccn  fri'fil  from  every  trace 

of  oleic  arid 

After  the  a|i|iearanee  of  KlriirV  paper,  we  he^raii  to  inject  solutions 
of  tlie  soiliinn  salts  of  iihenolphthalein  anil  its  elilor  ilerivative,  the 
preih'iratioii  of  which  has  alreadv  lieen  deserilied.  We  s>)on  found 
that  these'  solutions  act  as  irritants  when  injecteti  in  considerable 
amounts  into  the  sulicutaiH'on.-  tissue.  .Small  i|uantities  may  be 
injected  without  causing;  sterile  inliltration  if  luiissa^ie  Ih'  applied 
tf)  the  area  of  injection,  Oni'  ot  us  i'R,i  injected  2  cc.  of  a  2.")  per 
cent  solution  of  the  sodium  salt  of  the  chlor  derivative  under  the  skin 
of  his  right  thifrh.  and  foiuid  that  the  operation  was  followed  by 
pain  and  sli;;ht  sijins  of  local  intiltrtition  which  persisted  for  several 
days.  I'lvery  inecaution  had  been  taken  against  infection  and  we 
can  only  coni-luile  that  the  abo-  e  results  were  due  to  the  irritating 
action  of  the  hydroxide  liberated  in  the  hydrolvtic  dissociation  of 
the  sodium  salt  of  these  phthaleiiis. 

The  solutions  in  neutral  olivi  oil  were  prejiared  as  follows:  The 
oil  ,.  slowly  heated  to  210  °  ('.,  and  when  this  temperatun'  is  attained 
linel\-  powdered  phenoltetraclilorphthalein  is  added  with  stirring, 
while  the  lii'ating  is  continued  lor  not  longer  than  hve  minutes  and 
the  temperature  not  allowed  to  go  over  220°  C.  In  order  to  remove 
any  trace  of  foreign  matter  or  imdissolved  phthalein  the  oil  solution 
is  filtered  hot  into  sterilized  flasks  which  are  closed  with  sterilized 
coiton  and  set  aside  for  use.  Olive  oil  thus  treated  will  dissolve  the 
chlor  derivatives  to  the  extrnt  of  0.2  gm.  to  every  10  cc.  of  oil,  while 
it  will  dissolve  phenolphthalein  to  a  slightly  greater  extent.  In 
order  to  le.s.sen  the  risk  of  sa|"initic!ition  it  has  been  our  custom  to 
prepare  not  more  than  40  re.  of  >uch  a  solution  at  a  time,  though  we 
lci>,'  no  doubt  that  a  larger  vohniie  of  solution  might  be  prepared 
at  one  operation.  Analytical  rxpcriments  in  which  the  acidity  cf 
the  oil  was  tested  before  aiid  after  ex])(>su'-,'  to  heat,  as  in  the  pre])ara- 
tion  of  our  solutions,  have  shown  us  that  no  a[)pn'ciable  saponitlea- 
tif)n  of  the  oil  takes  place  under  these  conditions. 

W'itii  such  solutions  of  the  chlor  derivative  in  oil  a  large  inunber 
of  experiments  have  beiii   maile;  with  solutions  of  phenf)lphthalein 
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X,.  n,n,.n,s  hav.  !„.,.„  f,,.,.  i„  „„„„„.,    tI.  i„,.c,i„„«  in  th. 

.       of  ,lo,s  uvn.  „,a,l..  n.to  the  loos.,  tissu.  a,  th.  f.a.k  of  tl...  ..o.k 
-  I't  1-   onvanl  ol  tl...  shouM.r-hla,!...    I„  a  soru.  of  fif.v  ..x,H.ri.n..nts 

"  wh...h  th,.  a,„„„,„  of  oil  solution  i,,,,,,..]  vari,.!  fn„n  20  to  :iO  " 
no  mstan,...  of  lo.al  irritatio,,,  inj,.,.,io„,  or  infiltra.H.n  occurred.    In 
•v.n    ns.an..,.  also  a  laxative  actio,,  co,.l,i  he  re,..,,-, led.     liy  Ihis  we 

:Sa:i ; """"  '"■' "'"'' ""'"  ""'^^'''"'  '■'""'-" «-'  ^-- 

n  e    f  rf'  "  """'""""'"     ^''■'""■'"  J'>-""'l''"l'alei..  itself  ,.or  anv 

"'"  "  .ui„.,n,s,ered  .„  th,.  way.  The  follovvi„«  tal.l..  .ives  the  results 
-a  s,n,le  „,,...„o„  each  of  the  tetrachlor  de.ivative,  of  phenol- 
P^.tha le„.  and  oi  Mrahro..,phenoltetrachlorpi,thalei„  i„,o  do.s,  each 
anunal  r..ce,v,„K  the  8a„,e  .„.n,l,er  of  „iilli«ra,„s  (2;^  pn,  k.  of  l,o,ly- 

It  will  Ik.  ohservc.i  that  the  tetrachlor  deriNative  <.aused  the  fa-ces 
o  take  on  a  so  t  consistency  for  a  pericl  of  ,u„e  davs;  the  dru,  did 
"ot  appear  ,„  the  „nne  and  only  slowly  clisappcan.l  f,.,,.,  th..  fares 
Ihe  other  two  .•on.ponn.ls  failed  to  keep  the  stools  soft  for  „,ore  than 
•^  .lay  or  two   the  last,  indeed,  proving  to  te  verv  „„tr,,stworthv  a3  a 
purgative.     The  prolonged  action  of  the  tetrachlor  l,„,iv  is  due    a. 
w,.  shall  see    aer    to  ,he  fact  that  none  of  it  is  lost  hv  escaping  in 
tl".   nnne.    Phenolphthalein,  u,.der  the  same  ci.v,„„sta„ces,  ! hat  is 
when  adn,inistered   <ul„.utaneously,   is    ...xcvtci    ,o   a    co„..ide,-ahl,: 
extent  by  the  kidneys  and  cannot  therefore  exert  a  pu,-gative  action 
J.r  so   ong  a  t.„,e.    The  only  channel  of  excretion^^  for  the  tet,.chlor 
.ienvat.ve  ,s  th,-ougl,  ,he  hilc,  and  fn„n  this  it  is  reabsorbed  to  a  la,-ge 
extent  by  the  lower  bowel. 

I.,  table  2  will  be  found  the  pn.to-ols  of  further  expernnents  which 
^how  that  the  tetrachlor  denvative  has  ,••  prolonged  action  as  a  laxa- 
ive  when  ,njecte,l  in  oil  solution,  an  action  which  in  the  ca.^e  of  dogs 
lasts  f-on,  tl,.-ee  to  nine  days,  the  n.ore  usual  period  being  five  or  ..fx 
.lays  a  ter  a  dose  of  0.4  g,,,.  These  s,a,en,..nts  a,v  based  on  a  seri.^s 
of  turty  e.xpe,-,ments  on  dogs  In  ,,„  single  instanc  could  the  drug 
'«-  'l''t"<'t.'.  n,  the  unne,  either  in  tl,,.  free  state  or  in  a  state  of  coniu- 
f,'at.o„.      Ilns  pou,l  is  one  of  great  i.nportance  when  it  is  recalled  that 

tinis''  "'  ''""  "■"  '  '"'"""  ''"""'"^'  "  """'"^  ''y  ""'  """-aof.l,..,„alli,„e.- 
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iiiiuiy  ()rt;;iiiic  iiur^'ativrs,  ninrr  ,  yiiccially  tliosi-  classrcl  iis  dtriva- 
tivi'S  (if  aiithraquiiioiic,  arc  capaMc  of  irritating  the  kidneys  even 
when  ailniinistcrcd  by  nioutlr'  in  a  single  nifdicirml  dose,  and  eaua- 
Sfrioufi  ksioiLS  in  tiicse  organs  whi  n  adininistcri'd  sulicutaniDusly. 
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In  view  (il  till'  fiict  tli.'il  11(1  li:irtril'iil  nsiills  follow  ii|ioii  the  Iu'Ihi- 
ilnniii-  .•iilniiiiislratioii  of  |ih('niiltt'tr;tilil(irp!.thalein  to  iiiiiiiiiils,  wr 
liM\r  viritiircd  to  try  this  |iiirf::iti\c  in  iridiriil  [iractii'i',  aiiininistcriiii,' 
it  in  tlir  same  inaiincr. 

( »iir  first  trials  ffivf  ca.-r.-i  «,  ic  made  in  the  ohstctriciil  wards  of 
the  Johns  Hopkins  Hospital,  wiili  the  cooperation  aiwl  kind  assistiincc 
of  Professor  Williams  and  l>r  IF.  J.  Siorrs,  liut  the\-  were  not  as 
satisfactory  in  their  (lutcome  as  we  could  wish.  In  the  lii;ht  of  our 
later  experience  wi'  feel  sun  that  this  was  due  to  the  fact  that  we  did 
not  injict  I.'ir^'e  eiiouj;h  (|\i'iiitiliis  of  our  oil  solution  of  phenoltetra- 
chlorphthaleiii.  In  these  tiist  cises  \\f  administered  only  10  to  15  i-r. 
.O'J  to  O.'J  j:rami,  whereas  W(  now  find  it  necessary  to  us<'  at  least 
20  cc.  f0.4Knimi. 

After  these  preliminary  trials  we  lH'f;an  to  treat  patients  sutTeriiii; 
from  obstinate  chronic  constip.ition  hut  who  were  otherwise  healthv 
and  were  not  confined  to  lied,  hy  these  subcutaneous  injections  of 
our  chkir  derivative.  Sonic  ol  these  patients  h;id  lieen  returnmi;  to 
the  dispensary  for  relief  fi  )ni  constipation  for  jieriods  varvint;  from 
months  to  years,  and  the  niai'.rity  of  them  failed  to  have  an  evacua- 
tion except  when  takinj;  purj:.iti\-es.  At  t lie  present  writing"  twenty 
patients  of  this  kiiui  have  been  under  treatment,  each  receivinj;  20  cc, 
<if  neutral  olive  oil  coritaniin^'  0,4  ^ram  of  the  dm;:.  In  nineteen  of 
the  ea.ses  the  results  have  bem  .satisfactory.  Some  of  these  p<'ople 
have  used  a  glycerine  suppository  to  supiily  the  .stimulus  for  the 
first  or  second  evacuation  in  case  no  movement  of  the  bowels  occurred 
within  thirty-six  hours  after  administration  of  the  urug.  In  the  main 
the  results  are  entirely  like  those  obtained  with  dotrs.  The  oni'  injec- 
tion has  been  followed  by  daily  evacuation  (one  or  two  stools  per  day) 
for  a  |>eri(xl  varying  from  five  to  fifteen  days.  The  average  number 
of  movements  during  the  first  urek  was  five  to  seven. 

We  are  well  aware  that  habitual  constifjation  can  .sometimes  be 
cured  or  alleviated  by  attention  to  diet  and  exercise,  by  insistence 
on  regularity'*  in  tlu  time  set  aside  for  a  daily  movement,  especially 

■'  .March,  liWf).  .\  more  dctailiHl  report  of  the  vise  of  thi,s  phtlialcin  in  a  farmer 
niiiiilier  of  cases  will  he  inaile  later  1  y  L,  (',.  Howntree. 

•' Trou.sseau  long  ajjo  rtinarkeil  I'lat  the  will  alone  if  persistently  applied  to  the 
task  can  cure  con.stip.ition.  Cited  from  Kdinjier's  .\rticle.  Vemtoiifung,  in  Eulcn- 
luirp's  Ileal  Kiicyclopuedie  der  f  :i-,ininiten  Heilkiinde,  .'te  .\iifl,,  IHVM).  .Se<>  also 
f.  1*.  I.yon:  Trans,  .\mer.  l'hy<ioi:e!v  IfttW, 
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wlicii  t\w  patirnt  is  prot'dUtuJly  coiiviiici.'d  of  the  crtiririicy  of  thi'>f 
inra-^urcs  and  ;i|i|)lics  hitiisclf  seriously  and  ciithusiastirally  to  tlic 
Task  of  carrying;  out  tlic  onlcrsof  his  physician,  liut  the  cases  treated 
hy  us  were  chronic  cases  who  had  returiKxi  tinii'  and  time  apiin  to 
the  dispensary,  on  whom  psychotherapy  and  advice  had  never  pro- 
duced any  results  and  on  some  of  whom  cascara  in  the  usual  dosi's 
liad  no  effect. 

Our  )>;itients  weri'  told  that  the  injections  would  caus(^  them  to 
have  a  movement  each  day  for  a  number  of  days.  They  W(>re  directed 
to  take  ."iome  fnjit  each  day,  to  drink  freely  of  water,  to  exercise,  and 
to  ill)  to  stool  reuularly  nitrlil  and  morninf;.  Il  was  hoped  that  tlie 
success  attending  the  nl).-servance  of  these  rules  during  the  jjeriod 
when  daily  movements  of  the  bowels  were  iK-inj:  induced  by  ehlor- 
phthalein,  would  encourajie  our  patients  to  continue  in  the  observanc' 
of  these  rules  and  that  they  would  thus  eventually  obtain  a  com- 
plete cure  without  further  resort  to  drufis. 

We  do  not  maintain  that  a  sintrle  jeetion  of  phenoltetraehlor- 
phtliali  in  is  effective  for  more  than  five  or  six  days  in  a  human  being. 
That  it  can  be  effi'ctive  for  that  len<ith  of  time,  without  assistance  from 
psychotherapy,  is  jiroved  by  our  numerous  experiments  on  dogs. 

Our  cxpcrimentx  in  this:  field  point  to  tlie  phthnU-inx  or  allied  rom- 
pounds  OS  a  class  of  siihstanres  thai  irill  prohrihli/  furnish  us  with  a 
serrireohle  non-toxic  hypodennir  punjatire.  The  hinuhlor  derivative  is 
efjirient  oiid  non-toxir,  hut  il>:  insolulnliti/  in  inili  r  und  lis  low  solu- 
biliii/  in  ml  slmid  tn  the  tnvj  if  its  applieaiion  iis  a  lnjpndrnnir  purga- 
tive, altliouijh  thcij  ill!  not  detnirt  fnnn  its  ejfieienei/  irli.  re  a  slowli/  acting 
sulteutnneoiis  j  injiitire  or  luxiitire  is  nidicnted.  Ki'niu  the  evidence  at 
hand  it  would  .aiiiiear  that  phenollet  rachlor])hlhaleiii,  hypodermii'ally 
admini.-lei'ed,  is  a  slouiy  ;etint:,  iion-ioxii'  laxativ'\  wlose  action  after 
a  single  dose  may  extend  over  several  days. 

IX.     ,\Hsiii;i"rinN  i)v  Yiw.  Ti:'rn.\i  iii.i lu  iii;hiv \t;\  !■  .wn  n-^  vwv.  in 

•rni:  iinnv. 

.\bsorption  of  this  conijiound  from  the  area  of  injection  in  the  sub- 
cutaneous tissues  proei'eds  very  rapidly.  Five  dogs  have  bei'U  killed 
within  sixtrf  n  to  tweTit\-  hours  after  receiving  the  drus.'  ~ubiiilaneouslv, 
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.111(1  after  the  ('X|iirati()n  of  tliis  iiiiic  only  a  tracL'  of  the  drug  rould 
he  ilctcctcd  in  tlic  area  of  iiijrction.  The  local  swelling,  due  to  the 
injection  of  the  considerahie  vniume  of  oil.  subsides  very  ([uickly 
after  the  injection  has  been  made. 

When  administered  by  month  this  drug  aitjjears  to  be  absorbed  to 
a  smaller  extent  than  phenolphthalein,  which  Vamossy"  has  shown 
to  be  recoverable  from  the  fa'ces  to  the  extent  of  85.17  per  cent. 

It  is  of  interest  to  inquire  in  wliat  fe~m  the  drug  circulates  when 
it  is  administered  by  subcutanemis  or  in  ravenous  injection.  Its  salts 
with  sodium  and  potassiimi.  like  those  of  phenolplithalein,  are  decol- 
iiri/cd  on  coining  in  contact  with  serum  or  with  the  tissues  of  the 
body.  But  this  does  not  unply  that  these  phthalcins  exist  only  in 
the  form  of  free  acids  in  the  ti>sues.  We  have  seen  that  lioth  sub- 
stances are  excreted  in  tlie  bile  and  in  the  urine'"  in  the  "free"  and 
in  the  conjugated  form,  both  foiins  being  colorless.  We  may  assume 
that  the  free  phthalcins,  their  colorless  monosoditnn  salts  (if  sucli 
exist)  and  a  conjugivteil  form  exist  side  by  side  in  equilibrium  witli 
each  other  and  with  the  constituents  of  the  tissues. 

\'amossy^'  has  set  up  the  hypothesis  that  phenolphthalein  is  con- 
verliil  to  some  extent  in  the  intestine  into  a  sodium  salt  which  is  only 
slightly  absorbed  and  which  is  supjtosed  to  act  as  a  purgative  by 
virt\ie  of  its  high  o.'^motic  pressure.  Fleig"  has  already  pointed  out 
that  the  assumj)tion  that  the  purgative  action  of  phenolphthalein  is 
(ie|'endeiit  on  the  presence  in  the  intestine  of  so  large  an  amount  of 
the  .^odium  salt  as  is  re(]iured  by  the  osmotic  theory,  calls  for  more 
experimental  evidence  than  h.'is  yet  been  brought  to  its  support. 

Fleig'-''  has  made  careful  and  exhaustive  experiments  which  jjrove 
iliat  phenolphthalein  undergoes  no  destructive  change  in  the  tissues, 
that  it  is  recovera!)le  without  loss  after  it  has  been  exp>osed  to  the 
action  of  minced  organs,  or  wh(>n  its  solutions  are  made  to  pass 
through  surviving  org;iiis  We  have  not  made  similar  i|uantitative 
ixperiments  witii  the  te.iachlur  derivative.     When  this  substance  is 

'"  TdiTapip  (ler  (leiipriwiiii.  I'.IOJ. 

"To  ot.tahi  thctPtniclilonliTivaliM'iM  tfiiMiriiic  it  rmisi  hcinjiTtcd  intriivoiioiivly 
ill  nillipr  lurge  aiiiniiiits. 
■^'  I.ec.  rit 

'■  1,110  oil.,  [1  :i.">l. 

"  Hull.  (I    Si'icni'i-^  I'liiiniiiii-.il,.  \v,  :isi-H.|. 
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uiliuiiiistcrcii  hy  tlir  inrtlKiil  of  sulx'utaiicoiis  injection,  so  lart^e  ;ui 
aiiiomit  is  fouiiil  ill  tlic  I'aTcs  ihal  we  feel  coiilidrnt  tli:i(  only  a  sniall 
part,  if  any.  is  lost  in  the  iioch-  liv  ilcstr\ii'ti\-c  rhaniris. 


X.      CHAWKL.S   i)F    K\cni;Tm\. 

It  has  alivady  iiccn  stated  that  the  tetraclilor  deiivati\-e  is  nevii' 
discovefalile  <'ither  ill  the  hile  or  in  the  urine  when  it  lias  heen  i;iven 
liy  mouth,  hut  that  phenoljihthalein  under  the  same  conditions 
appi  ,irs  in  the  urine  and  also  in  tiie  liile. 

II  hvn  the  Uirm-hlor  ilcriratiir  its  (jircn  subcutnni'ini.-',f.  it  chcu  pes  from 
thr  body  onli/  in  the  hilf;  thv  amount  that  ,)o,s',sc,>'  into  thr  intestine  in 
other  yeeretion.i  iieini/  so  minute  that  it  lan  l,nrili,  lie  d  etted.  In  proof 
ot  tills  statement  the  foljouiny;  exjieriments  m.'u         cited: 

Kxjieriment  I.  \)r  >.  .1.  Crowe  of  the  Huiileiian  l.ahoratoiy  kin.Jly 
prrjvided  us  with  a  small  dojr  huvin;,'  a  iiernianent  hiliary  tistiil.a. 
In  this  animal  the  hile  e.scapeil  tlirouj:h  an  openiiif:  in  tlu"  liall-liladder 
whicli  had  heen  sewed  to  the  abdominal  wall,  the  I'ommoii  duct 
having'  heen  jigaied.  The  usual  (|uantity  for  siiiall  doj^s,  0.4  ^nun, 
of  the  tetraclilor  deii\aiive  was  jiiven  suhcutaneously,  and  measures 
were  taken  to  prevent  lickini:  up  of  hile  from  the  lisiulons  openin^r. 
We  cannot  he  .ahsolutely  certain  that  we  were  successful  in  entirely 
pivventin^'  this.  Inder  the  conditions  of  this  experiment  the  hile 
shows  in  sixteen  iiours"  the  ]iresence  of  an  ahundaiice  of  the  liriit:. 
It  apjiears  in  the  two  forms,  the  "free"  and  the  conjuj;;ited,  as 
.already  descrihed  in  speaking  of  phenolphthalein,  .\fter  eighteen 
or  twenty-four  hours  the  hile  contains  very  large  amounts  of  the  drug. 
The  laces  of  the  day  following  the  iii;ection  did  not  turn  red  on  the 
addition  of  sodium  hydroxide,  hut  when  tliey  were  dried  on  the  w.ater 
bath  aihl  extracted  with  acetic  ether  a  very  minute  (|uaiitit\-.  a  mere 
trace,  of  the  tetraclilor  body  coui.l  bi  detected.  N'othiii^  in  the  w;i>' 
of  ;i  conjugated  derivative  could  be  i|(  lilted  eitlier  m  llir  residue 
f|-om  the  acetic  ether  or  ill  the  .aiiiieou-  extract  of  the  ,|iv  faves. 

"  The  ilruK  Hii.s  iiijcolci!  :ii  ".  |i  111.  ihr  irM  u.i,  in;i(lc  at  '.I  :i  iii.  nn  ili,.  f.)llowini; 
•  Im.v  Wr  ciitiiKil  xtatr  Imiw  c;irly  itie  .Ini);  apix-urs  in  the  hilu  in  iA|iiTiiiieiits  of 
till-  kliiil. 


Acrinv  in  soMi;  rinii  \[,i;i\<   v\i)  thkir  i)i:hi\  \ri\i:s 
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F.xp>riincntx  II.  Ill  ,nnl  IV.  In  these  expcrimcuts  with  ihi^s  the 
i)n)rcclurc  was  as  foUows:  Tcrliarv  i  nrhlnrhiityl  aleohol  (,"chlnrit()n('"  i 
was  j^ivcn  Ity  mouth  in  ''he  iIdsc  hi  0.2  irrainim)  kj:.  of  Ixxly  wri^'lit. 
Liidcr  aiia'Stlu'sia  by  ctniT  the  mI'iIhiik'II  was  ()]icMril  and  a  broad 
lisiatiirr  was  [jlaccd  on  the  .hiuilciiuin  liclow  tlif  o|l(■llill^^s  of  the  biliary 
and  pancreatic  ducts.  A  puiLatiw  dose  of  the  tdrachlor  derivative, 
(1.4  to  O.o  finun  in  oib  was  then  injected  under  tlie  skin  of  the  back  of 
tiie  neck.  The  animals  were  then  placed  in  a  warm  room  and  allowed 
to  roinain  in  the  state  of  unconscidiisnessproiliicedbvthe  '■(•hloivtonc," 
wlio.sp  action  comes  on  as  soon  a,-  the  influence  of  the  ether  sul)si<les. 
At  the  end  of  twcnty-foiu'  hoin<  animal  II  was  killed,  animal  III 
was  killed  at  the  end  of  thirtv-si.\  h(jurs,  and  animal  IV  surviv(Hl  for 
twenty-four  hours.  The  intestinal  contents  of  none  of  these  animals 
could  be  made  to  jrive  a  test  for  the  tetrachlor  derivative  by  direct 
addition  of  an  alkali,  and  on  shakinf;  with  acetic  ether  none  of  the 
dru^'  could  !)(•  extracted  from  tie  contents  of  either  the  small  or  the 
lari;e  intestine.  The  application  of  a  five  or  ten  |)er  cent  solution  of 
sodium  hydroxide  to  the  mucosa  of  either  the  lar";e  or  the  small  intes- 
tine failed  to  develoji  a  ivil  cojur.  The  bile  of  all  of  these  animals 
contained  a  larj^e  am(...,it  of  x\v-  dru^r  both  in  the  ■•livv"  and  the 
coiiju)i;ite<l  form. 

In  a  control  experiment  in  whh  h  phenolphthali'in  was  used  in  |)lace 
of  its  tetr;ichk)r  derivative,  a  \eiy  small  amount  of  the  dru^  could 
be  detected  in  the  intestinal  coiiii^nts  by  extraction  with  acetic  ether. 
In  this  case  the  urine  al-o  cniiiaiiis  phenol|)luhalein  in  both  the 
'•free"  and  conjui;atod  form,  while  the  urine  of  dojis  II.  III.  and  I\' 
contained  none  of  the  tetr.ichloi  dii-ivative. 

When  a  solution  of  the  t,>tra<  lilor  deri\-ative  \'){)  to  100  <■(■.  of  a  ."> 
per  cent  solution  of  the  di-odiuin  salt  I  is  injected  into  the  saphenous 
vein  of  a  dos;  and  his  v;iMiilar  -vstem  is  thus  overioadcd  with  this 
substance,  the  kidneys  soon  yi  M  .uid  allow  it  to  pass  into  llie  urine. 
rnd(  r  these  conditions,  too.  th>  dru^  is  excreted  to  a  small  extent  in 
the  pancreatic  .juici-,  in  the  sii.  -iis  entericus,  saliva,  and  lachrymal 
fluid, ■■'■'    It  may  al.so  be  nienlioi.d  in  ri'pird  to  the  tetrachlor  dcriva- 

"  III  Ihr.-.c  I'xpcriinciit.s  also  llio  livi  i  i-  ilie  niiiiii  i-xcrclini;  orpan.  In  ten  niiiiutes 
bile  ocillccloil  friiiii  a  c;iii\ila  fa^lenod  ;hi..  ili,.  conimnii  (l\icl  will  .show  ilio  prcsiMicf 
of  \\»'  ilnii!  Ill  ihc  coiijiiKiitiM  form  ,:i.r  llic  lapse  ef  iwrirly  niiniili-  llic  ihu'; 
hegitis  lo  appear  in  the  "  frw     ^lalc 
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iivi  tliat  it  is  licit  cxcrctcil  in  tiir  milk  when  adiiiiiiistcrcd  Piiliciita- 
iiriiusly.  This  jKjint  was  istalilislicd  in  a  few  trials  iliat  were  made 
with  it  ill  thi'  olistt'trical  wards  of  Prof.  J.  Whitridfrc  Williams. 
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XI.     i;i;.\nsoi!rTif)\  nv  tuf  l.vuci:  int;  stink. 

Eijxrimrnts  I.  II.  Ill,  I'\'  ami  V.  In  tlicsr  cxiK  rimcnts  varyiii;: 
<jiiantiti(S  of  till'  tt'trachlor  tlcrivativc,  ciiliiT  in  the  form  of  an  oil 
solution  i20  to  30  cc.  of  2  per  cent  solution  >  or  in  the  form  of  tlir 
aipirous  solution  of  the  disodium  salt,  were  injccitd  into  do;.;s  suli- 
init:in<'ously.  After  the  ('xjiii-atiou  of  from  eighteen  to  ttiirty  hours 
the  animals  were  killcil,  the  lart;e  and  the  small  intestines  were  removed 
separately,  ojiened,  and  washed  perfeetly  clean  under  nmniiii:  water, 
the  linfTfTS  heiiii:  used  to  ml)  away  adherent  Kile  and  other  materi.al. 
<  )n  the  application  of  a  five  or  ♦'■n  j)(.r  cent  solution  of  sodium  hvdrox- 
ide  to  the  mucous  surface  of  r^e  intestine,  the  muco.sa  of  this 

ortraii  is  observed  to  take  on  ,ri,,-  >se,  brilliant  and  deep-red  stain 
throufihout  its  whole  extent.  The  color  cannot  he  removed  by  w;ish- 
ing  the  mucous  membrane  under  the  ta)),  and  it  is  exidently  tlieex])res- 
sion  of  a  thoroui;h  and  uniform  saturation  of  the  mucosa  by  the 
tetrachlor  deri\';itive.  No  color  reaction  can  be  obtained  by  apiilyiug 
.'ilkali  to  the  mucous  surface  of  the  small  intestine.  If  by  any  chance 
a  streak  of  red  color  should  i)e  obser\'e(l  anywhere  in  the  small  intestine, 
it  will  be  found  that  it  is  due  to  an  adherent  patch  of  bile-stained 
mucus  which  was  not  washed  away  and  which  is  asily  removed  bv 
rubbinj.'  with  the  linjier,  showinji  the  unstained  and  intact  iiiucos.a 
underneath  The  brilliant  deep-red  color  bef,nns  to  ajijiear  abrupilv 
at  the  liiK'  where  the  small    intestine  merges  into  llie  lar-^e  jjut. 

In  order  to  submit  this  (luestion  of  the  saturation  of  the  mucosa 
of  the  larfxe  iiilesliiie  to  further  tests  and  to  meet  tlir  po.ssible  objec- 
tion tliiit  this  iihenomeiion  results  from  the  uniform  de[)osition  of 
the  phtlialeiii  on  the  surface  of  the  mucosa,  we  proceeded  .as  follows. 
Three  dofTs  that  had  received  the  druj;  sulicutaneonsly  in  doses  raiif.':- 
ing  from  U.-l  to  I  trrani,  were  killed  at  the  expiration  of  from  24  to 
■i()  hours.  Till'  iniestines  were  washed  repeatedly  with  sutlicient 
i|u.antitief.  of  ;in  O.S.")  per  cent  solution  of  sodium  chloride,  until  all 
tr.'ici's  of  !iil,.  ;,nd  fa'c  al  matter  were  removed.     liuiiiiL'  this  process 
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the  niuc(js;i  was  nilihcd  >;ciitly  with  the  tin^iTs  and  uiicn  aljborbent 
cotton  was  used  car  was  takdi  not  i*.  ai.|.|y  it  too  viiroroiisly.  Frow-n 
sci'tions  (01  cotLsidorahlc  thickness  from  both  the  iarfje  and  small 
mtcstincs  were  tiuu  mad<>  and  examined  under  the  binocular  micro- 
scope. Only  sections  taken  from  liie  larfje  Kut  gave  evi.ience  of  the 
l>res<'nce  of  the  drug  on  the  addition  of  sodium  hydroxide.  In  thes(! 
sections  tlie  druf:  was  found  not  onlv  in  the  cells  of  the  mucosa  but 
also  in  the  submucosa,  as  imhrated  by  the  apjiearance  here  of  a  red 
liand  at  the  moment  of  conta.-i  with  the  alkali. 

The  mucosa  of  the  large  intestiiii'  may,  of  course,  be  tlioroughly 
denuded  of  its  sui.erh.'ial  <'eiL-  i.y  t,.,,  vigorous  rubbing  with  absorbent 
cotton,  esjiecially,  if  during  tins  o|,rriiion  the  intestine  is  so  stretched 
as  to  obliterate  its  folds  and  in  iliis  cwnt  little  or  none  of  the  phthalcin 
will  be  founil  in  the  mucos.'i  ef  tin  .section.  Hut  even  under  these 
conditions  we  hav  found  tli.u  th.  drug  is  j.resent  in  the  submucous 
tissue.  In  one  exi)erimeiit  ox-bil,.,  which  is  a  good  solvent  for  our 
phthalein,  was  employed  in  v.ashin-  a  small  piece  of  the  large  gut, 
i)Ut  here  also  the  mucosa  of  '.]>,-  cle;i„rd  piece  gave  a  brilliant  re,:ct~ion 
with  alkali. 

Control  experiments  in  which  .-njctions  of  phenolphthalein  in  oil 
were  administeed  subcutaniotisly  show  that  this  drug  behaves  in 
the  same  manner  and  gives  :m  r.|ually  intense  red  color  when  the 
inu(v,sa  of  the  larg<.  intestine  is  nn.istened  with  ;i  .solution  of  sodium 
hydroxide. 

This  ].henomenon  cannot,  hou.  v,  r.  be  demonstrate.!  with  either 
I'henolphthalein  or  its  tetrachior  dcrivativ(  in  experiments  in  which 
Ihese  drugs  are  given  by  the  niMith.  Here,  as  in  th.-  case  of  the 
small  intestine,  a  streak  of  ,vd  ,.e|,,r  or  minute  dots  an,l  pat.'h.'s  of 
red  color  .'an  now  and  th.n  be  obt:,in,-d  on  the  addition  ..f  a!k;di  to 
th..  washe,l  mucos,..,  but  r.^ireful  insp<.ction  will  .alwavs  show  that 
these  are  ,]nv  to  adherent  |i:.iticl,  -  .[  bih-stained  fares.' 

To  prove  th.at  thisint(iv..iingpi,,H)nienonis.lii<Moreabsorpti<mof 
Ih.' drug  from  tlie  bile  and  i^  not  ih..  result  of  excivtmn  bvthe  mu.'osa 
of  the  large  mie.-^tine,  on,'  has  Inn  to  mak.'  the  simple  experiment  of 
ligatmg  the  small  intesti:i-  just  l.e|,,w  the  orifices  ..f  the  pancn.atie 
■'ii.i  biharv  d.i.ts  and  n^..n  gi^v  the  .Irug  (either  ph.'iwlphthalein 
or  Its  t.lnehlur  d.Tivair,'     snbc  :;.:,n...,usly  as  before.    As  in  previous 
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expi'ritiiciits  of  this  kind,  the  animal  is  kept  cleeply  umlcr  the  influcMcc 
ofchlontdiie  (hiriiij;  the  cifihtecn  or  twenty-four  hours' sleej)  that  inter- 
venes l)et\veen  the  time  of  the  injection  and  ihe  time  when  the  intes- 
tines should  be  excised  and  examined.  In  this  ea.'^e  not  a  trace  of 
color  can  he  brouiiht  out  on  the  mucous  surfacr  of  the  large  intestine 
I.y  the  apiiiication  of  an  alkali.  The  dnit;  is  in  this  case  retained  in 
till'  gall-iiladder  and  liver.  It  ha.-  already  been  stated  that  when  a 
solution  of  the  dnitx  is  injected  under  the  skin  of  a  dog  having  a 
l)ermanent  biliary  fi.stula,  only  a  minute  quantity  of  it  can  be  extracted 
from  the  dried  fieces  with  acetic  ether.  But  here,  as  has  been  pointed 
out,  we  cannot  be  certain  that  licking  of  the  opening  in  the  abdominal 
wall  was  entirely  prevented. 

In  addition  to  the  above,  two  further  ex})eriments  wer(>  made  to 
learn  whether  the  tetrachlor  derivative  is  readily  absorbed  by  the 
large  intestine.  Solutions  in  oil  ainl  aqueous  solutions  of  the  soilium 
salt  were  given  in  the  form  of  an  enema  to  a  do;;  with  a  permanent 
bilian,-  fistula.  It  was  found  that  the  dnig  is  readily  ab.sorbrd  when 
administered  in  this  way  and  in  tlie.-:e  sohuions.  as  is  ])roveil  by  the 
fact  that  the  bile  contains  the  dniLT  in  abundance  some  lunirs  after 
the  injection. 

IIV  luur  fill  II  in  phi'niilti'trarhliiijilithalcin  irhrii  (Klmhiistfrcd  siihcii- 
tanriiii!<l!i  11  •ilrikiiui  rxaiiiplc  iif  vxriilion  bij  a  siniilc  or^iaii  -tlir  liver, 
anil  of  iTuh.-^iirplioii  from  its  .^olulii'ii  in  bile  bi/  ii  xitu^le  oriym — (he 
lnrii<  iiit<.--iiiir.  When  tlie  ijrug  is  iiiji  cied  subcutaiieously.  tlie  seciuence 
of  events  is  as  follows:  Fairly  ra|iid  absorption  from  the  place  of 
injection,  transportation  to  the  '\i'r,  where  in  all  jirobability  the 
synthesis  of  the  conjugated  fracti'i,  is  effected,  and  where  iioth  this 
and  the  so-called  "free''^°  fraction  are'  excreted  with  the  jiile.  The 
work  of  McKadyeii.  \encki  and  Si(  bcr^'  has  shown  that  in  the  case  of 
the  human  being  the  bile  salts  aiv  i.nt  entirely  ab-orbed  in  tlu'  small 
intestine  btil  pass  into  the  large  iiiiestine  in  considerable  amounts, 
and  the  sami'  condition  jirobably  olii.iins  in  the  digestive  tract  of  the 
dog.     Test-tube  experiments    sliou    that    solutions  of   the    bile    salts 


"  Tlic  t<Tin  ''free"  i.s  iint  intcniiecl  In  .m  iiide  the  existpiici'  "I  ccl'irlr-^s  iiumo- 
basic  sjills  iiml  is  mrrely  iis«l  to  imlicatc  ilj;it  a  nivcii  secrctieii  cuiiiauK  tlii'  ilriiK 
in  a  fonn  wtiich  reacts  with  allialies  witlicui  provicms  tiyclri)ly~i-. 
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'iliiaitKMl  from  ox-bilr  Met  to  soino  extent  as  solvents  for  (jur  phthaleins. 
\\f  must  coiu'luilr  that  our  tctraclilor  dcrivativi"  is  carrioil  into  the 
lartrc  intestine  in  a  state  of  true  solution.  That  portion  of  our  druq 
'vliirli  is  ahsnrhed  by  the  lanir  intr.'itinr  is  again  excrctrd  hij  the  liver, 
ufiain  uhsorhed  in  lanje  part  h,/  the  mucosa  of  the  large  intestine,  with  a 
rejH'tition  of  this  cyclic  process,  as  long  as  the  drug  remains  in  the  sys- 
tem. RrjicatKl  observations  have  shown  lis  that  it  may  !).■  .leteeted 
HI  the  fa'ci  s  on  the  addition  of  sodium  hydroxide  for  four  and  some- 
inues  live  days  after  subeutaiieous  injection.  In  the  ea.s.'  of  a  doj; 
with  a  bihary  fistula,  however,  the  same  amount  of  the  dnij;  per  k;^ 
nf  body  wei-ht  ^'iven  in  the  same  way  disappears  from  the  bil  :U 
tlie  end  of  the  .srond  day  or  beginning'  of  the  third. 

We  iiave  not  been  able  to  convince  ourselves  that  the  dniK  has  a 
la\ati\r  or  purgative  rlfeet  when  -iven  iiyjUMlernucallv  to  an'animal 
uith  .-i  biliary  fistula.  When,  however,  the  bile  is  allowed  to  carry 
the  dru^r  to  the  lower  bowel,  as  in  our  ordinary  exjieriuients,  a  lax;i"- 
tive  effect  is  experienced  throudiout  the  entire  period  of  the  oxeretion- 
re.absorptiou  cycle. 

!'henoli)hthalein  differs  from  the  tetrachlor  .lerivative  in  that  it 
does  not  exert  so  prolon-ed  an  action  when  given  subcutancmsly. 
Tnis  js  primarily  due  to  the  excretion  of  this  dnij;  bv  the  kidneys, 
perhaps  also  to  a  more  incomiilete  alr,orption  from  the  lower  bowel' 
.\s  tar  ,as  its  afhnity  for  the  liv.T  and  the  larp^  intestine  is  concern..!. 
It  behaves  in  general  like  its  tetrachlor  derivative,  and  when  if  is 
desiH'd  to  -ive  a  demonstratir)n  of  this  striking  example  of  selective 
absorption,  it  may  wll  k-  used  in  ca.se  the  tetrachlor  derivative  is 
not  obtainable. 

Wv  are  unable  to  state  why  the  nuicosa  of  the  small  intestine  is 
powerless  to  attract  these  i.hthaleins  to  itself,  or  whv  the  muco.sa  of 
the  large  intestine  an,l  the  cells  of  th..  liver  have  so  marked  anaffinity 
for  them,  but  we  hope  to  ofTer  an  hvpothesis  in  explanation  of  these 
phenomena  in  a  future  paper.  The  fact  that  so  lanre  an  amount  of 
these  bodies  can  be  stored  in  the  absorbing  structinvs  of  the  larg.'  gut 
mak.'S  it  appear  jirobable  that  the.-.,  structures  .•ontain  one-  or'more 
substamrs  that  hav..  an  especial  .affinity  for  thes.^  phthaleins.  It  is 
evid.'nt,  too.  that  th.'  ....iorless  .-ombination  of  phthalein  and  hvpo- 
th,ni,.ai  subst.an.;e  must  be  capabl..  of  rxi.sting  in  a  state  of  c<iuilibrium 
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witli   Ilu.sc  (■(iinpoimds  u'liirli   n>;ulatc  the  cMil.diiir  ucid   tciipioli  of 
the  tis^;ur?.    Tlir  prcihlciii  prc>iiits  an  iiitcnslinL'  ainl  s|ir(i;il  case  of 
si'lcctivr  af!iiiit\  and  \vr  intrnd  to  i(wv  it  more  canlul  >tudy. 
Trlralironiiilitnoltclrachloriihllialrin. 

c.irnrnii 

^^  ^C.,II,HrlMl 

C.CI,         o 

This  sulistancc  occurs  a?  a  slit'litly  hrownish.  almost  wliitc  crvstal- 
liiK-  pow.tci-.  very  little  solulilc  in  water,  Liit  ni-.iv  selul.le  in  olive  oil 
t,,aii  either  pheliolplitlialein  or  its  tetraclilor  derivative.  Hilnte  snhi- 
tions  in  alktdies  have  a  bine  ci)l(ir. 

N'mncrous  exiierinients  were  made  on  doirs  to  te>t  the  etiiciency  ot 
this  dnij;  as  a  jHiriiativi  .  Administend  hy  m<iutli  m  'loses  ol  one 
gram  it  was  found  to  exert  a  mild  laxative  action  eomi)araiile  to  liiat 
induced  l.y  iihenol|ihthalein  or  its  tetr.ichlur  derivative.  I'sed  liypo- 
dermically.  however,  in  oil  solution  in  doses  of  (i.'i  to  1  gram  it  is 
less  fffective  as  a  iniigative  than  tetrachloriiheiiollihthalein. 

Even  when  administered  su'-utaneou.-^ly  in  considerahle  doS(  s  this 
c(,mpound  is  not  exi'ivted  l.y  the  kidneys.  Under  these  circumstances 
it  is  ftniiid  in  the  fares  and  here  its  presence  is  made  evident  liy  the 
.addition  of  an  alkali  which  ca.i.'^es  an  extract  of  the  fares  gra.hially 
to  take  on  a  preen  color.  Inasmuch  as  this  i.hth.alein  itself  takes  on 
a  hhie  color  on  the  addition  of  th.  hydroxides  of  the  alkalies,  it  is  of 
interest  to  inquire  why  the  excreted  product  should  show  a  change 
of  color  from  blue  to  green  under  the  same  treatment.  It  was  found 
that  when  the  blue  solution  of  an  alkaline  salt  of  the  phthali'in  was 
added  to  a  dilute  solution  of  bilirubin  in  sodium  hydroxide  a  lin.' 
green  color  ^entirely  like  that  ohtair."d  by  the  ad.litioii  of  alkali  to 
fares  as  stated  above)  made  its  ap[>e:;rance.  Tlu'  same  change  of 
color  is  observed  when  the  blue  st.hition  is  added  to  a  dilute  solution 
of  bile. 

Furthermore,  when  an  aqueous  extract  of  fa'ces  from  a  dog  that 
has  not  received  this  drug  is  rubbed  up  with  this  jihthaleir  and  fil- 
tered, it  will  be  found  to  give  a  givi  ii  color  on  the  addition  of  f.n  alkali. 
These  experiments  prove  that  the  observed  color  reaction  is  due  to 
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the  prt'scnrc  of  liiliaiy  (■iinstminits  ainl  ddcs  not   itnlicatc  that   the 
(iruir  has  liccii  altered  in  its  passajie  throiiirh  llie  lioijv. 
I'heiiultctr'flilorplithalein  diacetair 

C.H.OCOCH, 

^  ^r.H.ocorn, 

C.Cl,  O 

\co/ 

and 
Tetralin>rn|ilieiH)ititraclil(ir|ilitliali'iii  diacetati," 

,       CH.Br.OCOLH, 
.^'  ^C„H,Br,OCOCH, 

C,C1.  O 

\co/ 

These  sui)Staiu-es  an-  iiKice  sohihle  in  nil  tliaii  the  eorres|)on(linfr 
non-suiistituted  cnnipoiiiids,  and  it  is  therefore  jiossiiile  to  inject 
suhcutaneously  doses  of  one  ;;rani  or  more  witijout  iisin;;  more  tlian 
20  ec.  of  oil.  In  none  of  our  experiments,  all  of  which  were  made  on 
dof:s.  could  we  obtain  satisfactory  evidence  that  these  compouiids  act 
as  purgatives.  .Vdministratiou  ijy  mouth  to  do^'s.  in  doses  of  1  to  2 
frrams,  .also  fails  to  induce  a  laxative  efTect. 

We  have  made  no  experiments  to  determine  the  fate  of  these  deriva- 
tives in  the  animal  orj,'anism,  and  can  only  .say  that  they  are  not 
excreted  in  the  urine  and  that  they  ai)pear  in  the  f;eces  when  they 
are  f^iven  suhcutaneou.sly. 

It  may  lie  taken  for  u;ran<ed  that  these  diacetates  are  excreted  by 
the  liver  when  they  have  been  administered  subcutaneouslv.  but  to 
what  extent  reab.sorption  takes  place  in  the  intestinal  tract  has  not 
Ijoen  determined.  .\n  aqueous  extract  of  the  fa'ces  always  gives  a 
more  or  less  markei  I  color  reaction  on  the  addition  of  sodium  hydroxide, 
which  fact  proves  that  a  ven,-  small  percentai;e  only  of  these  diace- 
ites  underjioes  hydrolx-tic  cleavajie  in  the  intestinal  tract. 

It  IS  evident  tliat  tiie  purf^ative  actiim  of  these  phthal"ins  for  dogs 
is  greatly  wcakiried   by  substitution    in  the   hydroxyl   groiii)s,    and 

"  I'nr  a  dc,«cripticjn  (if  those  sut.stances  see  Orn.lcrIT  and  Ulack:  .\iii.  Chera. 
Jijiirn.,  xli,  .■i4>l.  11)11!). 
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th.ir  Mu  tl.nrnrv  is  M,rountc<l  l-r  l.v  tl..-  fuel  tlmt  l,y,lrolyI.r  rlravM^r. 
uitl,  n.'rnrn.tHm  oi  th<'  ori^^i:::il  laitlml.'ins.  oc.ui-s  to  so  li.iiitr.i  a 
,lr.'nr  ill  til.'  (li>:.'stiv..  truct  ol  Mi.'so  iuiiinals.  It  may  !..■  nui.tioiK.I 
„,  U,is  roniurtio,,  tiiat  Ha.iin.rr  ml  Vi.'th"  ti.i.l  that  thr  introilurtion 
„,•  .,„  aiM.tvl  and  a  val.rvl  p-mi  into  phniolpl.tlialnn  has  in  iiowisr 
l,.,senr.l  th.  .tlirwiiry  of  this  .iMm  as  a  pnirativ,  f,,r  human  Wnn- 
l)Ut  ha>  rathir  iniprovcil  its  in-tioii. 
riHiiolsuliihoniphthalrin. 


C   < 


C.H.OH 


C.H.OH 


/       \ 
C.H,         O 

Thi<  inter,  stin-  Mihstan.'.'  is  .m.-  ..f  a  class  of  r.,in|..mn.ls  analogous 
toth.'i'lithal.insun.l  wastirst  ,.r.  pan  d  hy  Ira  H.n.s,.n.'"  As  .l.s.Tih..! 
bv  his  pupil.  S,.luni/'  this  sul.slan.r  is  a  hri^ht  iv.l  .■ry.talhn..  |)..u- 
dir  <on„wliat  solul.l.'  in  wat,.r.  n,..iv  so  in  al..4i..l.  insolul.lo  m.th.T; 
it.  .lihit.^  alkalin.^  s..lution  is  ..I  a  imrcr  r..l  than  that  ot  pli.'n..!- 
phthal.in,  while  a  .nor.>  str.m-ly  alkahn.'  s.il.iti.u,  is  pur|il.'.  H  is 
r.-i,lily  -.ihil.l.'  ill  solutions  of  so.liimi  carhoiiat.'  an.l  has  a  stvon^.T 
avidity  as  an  a.'id  than  any  of  th.'  plithal.ins  liith.in..  ..xanun.'.l  l.v  us. 

Solutions  nf«  tli.'  s...linni  salt  pmp.'rly  n.a.l.'  u].  may  !..■  m.i.rt.'.l 
un.l.T  the  skin  without  th.'  sli^iit.st  ..vi.l.'iu'.'  ..t  an  irritant  a.'ti..n. 
Th.'  .Inig  may  also  !..•  a.lminist.  n.l  by  month  without,  unt.iwanl 
etT.rts  of  anv  kin.l.  Tak..n  into  tl.-'  month  as  a  pnwd.r  it  is  at  Hrst 
slightly  sw.rtish  to  the  tast...  tl,.  n  l.itt.T  an.l   ^atii.r  .iisa-r.ralil.'. 

J.  \,„.n...l  .v,il,.rvl  HC-tvl  plienolphtlK.l.M..)  Mediz.  Kliiwk,  UllKS,  no.  :!7.  W.' 
hav,.'  Ivu  .H.lv  thc'l.nrf  r.^vi.nv  ,-„„c.T„ni-  llii.-  purpative  ftl,.cl>  appears  n,  lli.^ /.,■.,- 
tr.-ill.l,  f.  .li.'  Kes.  l'li>>inl.  u,  fall."!.  .L-  --ITnv.tIi-.^N. 

'"  Amcr.  Chom.  .lour  .  vi.  isil. 

"  Aiucr.  Chciii.  .l.nir..  x.x. -'.')7.  ,,i    i 

.-•These  solutums«..repr.r..r.-.l  asf„ll.u,.  ( .„.  Kra.n  ..1  .1..  M>l|,h„n,.pl„l,al.Mu 
an.l  1  4  cc  oi  2  N  .s<Mli„m  l,y,ln,..„l,.  «.n  :„1,U-1  t„  IS.ll  cc.  M  .ithcr  ^  so,lu.n, 
chlori,!..  sol.iti,.,,  „r  ,1,^111  val.T.  Tin-  .-.vos  a  sol.ui,,,,  ,.f  .1,.  n,.m.,-snanim.  or 
aci.l  sail  wliiot,  ,-  n.l  u,  ,  r  ami  .vlu.h  .f  injecKnl  in  tl,.s  U.un  produces  s^ht 
looal  irnlali..n.  U  is  theref,.re  neces.si.ry  u,  acUl  fm.n  five  U>  1.  n  .Irops  n.oreof  -  N 
s,„„n...  bvlrnxMle  Milution,  a  quantity  ,^1  :>lkali  which  is  s„tl„  ,.  ni  m  change  , he 
P„l„r  ...  ■;  I.eau.if.il  Hor.leaiix  re,l.  an.l  .i.nrely  to  co.mtera.-.  ,h.'  irntatmu  iMTect 
of  Iheari.l  ^a\t  1..,.  ins..tlici.-nt  ...  fonn  .1.   ;   ,rpli4.  re.l  .,e,...:,l  -al.  m  .he  phlhale.n. 
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.\|i|)lif(l  in  this  w.'iy  it  stains  the  inucons  iin-inliruiic  of  the  mouth  and 
toiijxui'  a  hrilhant  nil  which  later  luroincs  yrllow  ami  thru  disappears, 
(iiveii  by  mouth  to  healthy  human  heinjrs  in  doses  of  0.1  to  0.1.')  ;;rutn 
the  drug  is  readily  ahsorhed  and  ajipears  in  the  urine  in  the  course 
of  an  hour  or  an  hour  and  a  half.  The  urine,  if  acid,  assumes  a  yellow 
or  n  (lilish-yellow  color,  which  immediately  drives  place  to  the  |)urple 
of  <ulphonephthalein  on  the  addition  of  an  alkali,  .\fter  injection 
underneath  the  skin  in  doses  of  l.ti  cc.  of  a  .">  |)er  cent  solution  it  may 
lie  detected  ill  the  urine  of  healthy  individuals  within  ten  minutes. 

Exrritiiin  in  tJie  Hilt   (iiid  Criiir  and  Absorption  from  the  Bile  in  the 

liitt'yiinr 

When  one  firaiii  of  phenolsulphoiieiihthalein  is  administered  sub- 
cutaneously  to  a  dof;  of  1")  k^'.  a  \'ery  small  (|uaiitity  only  is  discov- 
erable in  the  fa^cis.  and  the  urine  is  apjiarcntly  the  only  channel  of 
(  xcretion.  We  have  here  a  result  which  is  the  opposite  of  that  observed 
in  the  case  of  phenol|)hthalein  and  its  halof;en  substitution  products, 
which  it  will  be  recalled  are  always  excreted  in  the  fu'ces  without 
reference  to  thi  ir  jioint  of  entnuice  into  the  body.  In  order  to  learn 
whether  this  sulplioiiephthalein  is  excreted  in  the  bile  a  dose  of  1 
grain  was  administered  subcutaneously  to  a  doj;  with  a  permanent 
biliary  fistula.  In  less  than  two  hours  the  bih'  Howiiij;  from  the  listula 
assumed  a  diep-ivd  color.  .\  sin^'le  dro[i  of  bile  suflii'ed  to  f;ive  a 
fine  purple  color  to  2.')  cc.  of  water  ciintainiiif:  a  droj)  of  sodium  hydrox- 
ide solution,  thus  proving;  that  this  phthalein  is  excreteii  freely  in 
the  bile. 

Inasmuch  as  but  little  of  the  drujr  can  be  detected  in  the  fieces 
when  it  has  bi'eii  uiveii  subcutaneou.'-ly,  it  's  evident  that  the  iiortion 
of  the  (lni>r  which  is  excreted  in  the  bile  must  be  absorlx'd  in  its  pas- 
sajie  throufrh  the  intestines.  .1  tmrnhcr  of  experiments  irere  made  in 
(vhich  anim/ils  trcrc  killed  at  airj/inii  ])eriods  after  siiliculaneoiis  admin- 
istration <f  the  druij.  Init  in  no  case  iras  it  possible  to  obtain  eridenee  of 
a  selertiie  (disnrption  by  one  ymrt  on///  of  the  intestinal  tract  as  in  the 
ease  of  phenoljihthalein  and  its  letrarhlor  derivative.  .Ml  of  the  divi- 
sions of  the  intestine  lyinjr  below  the  orifice  of  the  common  bile  duct 
ap)iareiitly  abscjrb  this  druj:  as  opjioilunity  oflVrs. 
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As  thr  .Ini^:  IS  rxrntr,!  I,y  ih.  kidneys  unly  it  l.r,-..„MS  i.rr,-,ii-y 
,,,  uPiMiiT  ulirtluT  tlics.'  Mv  inpirv.l  n,  ,,r,y  u^,v  l.y  tl..'  -Iru-:.     \\.> 

|,;iVV  ,  v.unUI.Ml  raivfullv  th,-  unn.    of  >1X  dnus  that    l,:ni   nr.  IVr^l   tills 

,,l,,hMrin  sulK-ut;u.r...isly  in  .1"-.^  of  one  -nun  and  li|i\v  not  I.,  m 
.,|,lr  to  , I,  tret  all.uumi,  siit;ar.  .a-fs  or  ,,il,ri- al.noni.ahtics. 

1„|,  ,„.,|  ,„tn.v.'iiouslv  into  ral.l.its  in  ,los.s  of  m.,,,  .C,  to  1  -rani 
i„  1,)  ,,,,■  ,.rnt  solution  iihinolsulplioncpl'tlmlrin  -a,  lis  a  iiuhl  aiuntir 
.,,,i,.n  This  point  \vas  .■stahlisluMl  in  a  iiuiniHT  oi  ,  x|.rrHu.nts  wliicli 
wnv  inaa,.  on  ana'sth-tizr,!  niLLns  into  whos.^  hlul.lrr  thr  onhnary 
|,la,l,i.  r  .annula  ha,i  l.rn  in.io.lu,  ,■,!.  Contn,!  ,im.  ■  tio.is  ot  ()....  l"r 
rrnt  s,»iiuni  rUUn-uU'  sohitinn  w.  IT  inailr  from  niiM   t,,  tinir. 

l.l,..,„,lsulphon,M>litha!rin  .x.rts  only  a  sh^'h-  ,„■  ,louKtlub  a.-lion 
as  a  pun.aliv.'  wl„i.  unv.i.  hv  mouth  to  do^s  m  .losrs  ol  onr  -ram, 
and  i>  -■nliivly  drv..i.i  of  arti,.n  in  tiiis  way  xvi.  i,  a.lniimslnv,!  sul,- 
culaiirouslv  in  this  dosi  . 


CKNKIMI.    -I   MMMO 

I      Phcnolplithalcin  and  its  iialu-rn  suhstitui.-n  produrts,  phmol- 
„,,,.^,,,  ■,„,|,,,„„l.,i„  and  t.trahromph.'noltctrarhlMphthalnn.  do  not 
,li,T,.r  mark.dlv  i.i  pliMrmacolo-iral  l..havior.     I'Liiolphthalian  and 
its  trtrarhlor  drrivativr,  ph.nolt,trarhl..rphthal,  ,-..  havr  l.(rn  roni- 
parcd  in  ivsp.rt  to  th.ir  phannarolo-ical  pn-iMMnv  and  it  has  Krm 
'',iin-'    "'a;  th.'v  'lavc  thr  foUowin-  points  in  .om'-Mi,; 
■    Tl.rv  aiv  noil-irritant   wli- „  app!>  .1  to  ii,u,-ov-  ,.,  lul.ran.s  or  to 
on,,,  wounds  or  whrn  mj.<-t>d  sul.  ulani.msly  in    .1  solution,     1  ..  ir 
...l,s  with  sodium  and  potassium  aiv,  howvvr,  hi.l,lv  irntalmf:  wli.,, 
,,l,ninistcnd   suhi-iilan,  ously   m   aMU-ous  sohitKMi       riir   t..xir,ty   ot 
thrsr  phlhalri.is  is  viiy  low;  lar-r  Muantitirs  mav  i  .    ,n.urtrd  ivp,..t- 
,.,lly  into  a  vrin  of  thr  do-  without  causin-  any  >ii-ovcrahlr  patho- 
|,„ri,.al  Irsion.     Thrv  have  no  hariMiridal  action      l.u-.   dosrs  wh.m 
.iv,„  intrav.nou.ly  rausr  a  small  and  rath.T  prol.  -•  d  ris,-  oi  arte- 
rial |1IVSSU1V, 

II  iinth  phrnolpiithal.in  and  n.^  trtra<-hlor  dmv.ativo  exert  a 
javalivr  or  pnr-ativr  action  wh<  n  ^ivcn  i.v  n,<mil,  when  myrted 
„„d,r  tlic  skin,  or  into  a  v.ati.  W'.n  a  solntinn  nf  ,h.  „  irarhhr  dcnv- 
,„i,r   ^0  1   -ram.    //-  oil  is  injrrU.I  nn.irr  Ihr  skm  of  .,.;s  or  ol  lonnnn 
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hfiiiiis  a  Idinliri'  iirtiiiii  (v  Diiliiiiil  u-liirk  ronthiiti:'^  from  four  In  six 
(Idijti.  l'lifii(i||,htli:ilriii  ;i(liniiiistcMil  in  thf  sainr  diisi'  and  in  tlir 
same  wav  (|<iis  not  art  fur  so  loiii;  a  tinir,  lor  tlic  reason  tiiat  it  i.s 
inorr  (luiiKly  ixcTcti-d.  Tlii.''  inolonp'd  action  to>:i'thcr  with  thf  low 
toxicity  of  the  dnit;  leads  us  to  iMJicvc  Mnt  a  scn-iccahic  liyiiodcrrnic 
imr^alivc  will  Iw  found  anioun;;  Ihc  piithalcins  or  their  derivctives. 
The  letnichlor  coin|iound  is  efficient  as  a  liypoderniic  laxative,  hut 
its  insolubility  in  water  and  its  low  solnliiiity  in  oil  stand  in  the  way 
of  its  i^eiieial  adoption,  althouuh  Iliiy  lio  not  deli'a('  from  its  elli- 
eienrv  wlien  .a  suiicutaiieous  Laxative  is  re((uired 

IH.  Excrtiiiin.  Wlien  the  teiraciilor  ilirivatlve  is  t;iven  .siihcit- 
tanvoH^hj  it  ('sca])es  from  the  l/odv  in  c  UHc  onl;/.  the  amount  th.at 
passes  into  the  intestine  in  other  secretions  heiiif;  so  minute  that  it 
ciin  liarely  he  detected.  Wlien  pheiiolpht haleln  is  adiniliistereil  in 
the  same  way  a  i>ait  of  it  always  esi'apes  in  the  urine.  When  the 
tetrachlor  derivative  is  (riven  ');/  month  none  of  it  appears  in  the  hile 
or  in  the  urine,  hut  when  pheiiolphthalein  is  i;iven  in  this  way  it  may 
a]ipear  in  lioth  oi  these  secretions  to  a  small  e.xlent. 

The.se  phlhaleins  are  excreted  in  the  bile  in  two  forms,  in  the  free 
and  in  the  conju^rated  form,  and  it  is  this  latter  form  that  niakes  its 
apjiearani'c  first  in  the  order  of  lime. 

I\'.  Ali.-iirptiiii)  III!  thr  lonir  irli-'tint:.  \Vi'  have  proved  in  several 
ways  that  after  subcutaneous  administration  of  ]ihenoli)hthalein  and 
its  tetrachlor  derivative  the  mticosa  of  the  larp'  intestine  absorbs 
these  druL's  from  their  solution  in  bile,  and  hiromcs  no  thorowjhbj 
saturated  irith  (hcin  thai  il  as.iumcs  a  ilccp-red  color  upon  In-inij  moistejted 
ii-ilh  a  solution  (f  sodium  hydroxidr.  The  mucosa  of  the  small  intestine 
cannot  be  made  to  fiive  a  color  reaction  for  i)hthaleins,  althotiph  w 
stream  of  bile  containini;  the.se  dru^rs  may  have  passeil  over  it  for 
many  hours.  It  has  been  shown  also  that  these  phthaleins  are  w  \ 
excreted  by  the  intestines  except  in  minimal  quantity  if  at  all. 

\ .  Pheiiolsul|iho!ieplithalcin  a^nns  with  the  phthaleins  just  named 
in  havint:  a  low  toxicity  .and  in  beintr  excreted  in  the  bile,  but  differs 
from  them  in  iiein;;  more  completely  reabsorbed  from  the  intestine. 
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In  tin-  rase  all  oi  tiu^  divisions  of  the  intestinr  i.l.HMrl,  thr  dm-  a.s 
^nportnnitv  ntfrrs.  thr  upper  p.utu.iis,  hcin-  ncairr  to  the  onhee  of 
,h..  ronuiH.n  hilr-,lu<'t.  ..atv.raliy  al.-...-l)  n.oro  tlian  the  lower  portions. 
Irre'^peetive  ,.{  the  manlier  of  its  a.iiniiiistraiion  this  phtlialem  is 
rai.idlv  eliminate,!  from  the  hody  by  the  kidneys,  Adnumstered 
mtravenouslv  to  ral.hits  in  doses  of  O.a  j^ram  it  has  a  slifjht  aetion  as 
,  diuretic  AdminisK.red  l.v  mouth  to  do>;s  in  doses  of  one  gram  it 
Pxert^  unlv  a  slitrht  aetion  as  a  laxative;  administered  intravenously 
u,  tlu-e  doses  it  is  entiivlv  devoid  of  aetion.  The  presenee  of  u  sulpho 
,-nmp  ,St),'  has  inrreas.nl  the  ac.d.tv  and  the  po'A.  r  ofsalt  formation 
of  thi-  phthah.iM  and  it  may  he  assumed  that  these  properties  render 
,h,  ,l,u>'  exerrtahle  1  .V  the  kidn.'ys.  The  entrance  of  a  sulphonic 
■irid  .'roup  >IIS(),>  into  ,,hcnoltrtiachlorphtha.,in  would  no  doubt 
.tTcct^imilar  cha.-cs  in  its  physicM  and  pharmacological  properties. 

\I  The  introduction  of  the  a.,  lyl  radi.  al  mlo  the  inol..cule  of 
,,l„,,„ltetrachlorphlhalein  an,l  into  that  of  t,f -aln-omphenoltetra- 
,hlorphtbalein  has  lowered  the  efficiency  of  these  drugs  as  laxatives 
f„i-  ,lo.-  Thi-  chanjie  is  pn.bablv  due  to  the  uisohlbdity  ofthese 
,,„„,,.,„nds  and  also  to  the  fact  tliai  they  ap.  not  sapoi.^Hed  to  an 
appreciable  dciirec  in  the  alimentarv  tract. 


